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COAL MEETS THE FUEL 
EMERGENCY — pulverized 


and Stoker Firing ..... 


Steam plants today must be operated in the interest of the war effort, 
releasing from use the fuels needed by combat units. This has placed on 
coal the burden of carrying today's production load. With coal, as with 
other fuels, it is vital that it be burned economically and with minimum 
interruption to service. In the field of coal burning, B&W can be of 
great service to coal users, because of its invaluable knowledge and 
experience in the combustion of this and other fuels and through the 
coal-burning equipment it has made available. 

The B&W Direct-Firing System is the result of the Company's lengthy 
experience with pulverized-coal firing, an experience that dates back 
to the earliest applications to power boilers. This system is fully coor- 
dinated, from bin to burners; the ball-bearing type pulverizer and 
rotating-table feeder being especially applicable to direct firing and to 
complete automatic control. 

B&W Chain-Grate Stokers are widely used where economic consid- 
erations, size of boiler, and character of coal available make stoker 














firing advisable. These stokers burn a wide range of coals efficiently, \ 
are self-cleaning and low in maintenance. _———$——— 
B&W Water-Cooled Furnace Constructions have the diversity neces- The Maritime Victory flag and ""M" burgee 
sary for satisfying all the requirements of any method of firing, from now float proudly alongside the Novy E 
lyi tructural sh d st th. t ti bustion and at the Barberton Works, Each is an award 
supplying structural shape and strength, to promoting combustion an < “acdeadin adtsaar” oad 1s "os 


ash elimination in individual furnaces. 
Complete B&W Boiler Units, such as those shown on these pages 
incorporating either method of firing and typical B&W Furnace Con- 


honor not lightly bestowed”. 


i i i - , Enough man-days were lost through occi- 
structions, provide the means of meeting present day fuel problems Seusttae- vanessa sorbate age 
The Babcock & Wilcox Co. - 85 Liberty St. - New York, N. Y. light tanks. To help minimize such losses, 


this Company has subscribed to the No- 
tional Safety Council's War Production 
Fund to Conserve Man Power. 6-235 





BABCOCK & WILCOX 








— 
. ata nl —_—<—<—<—<—— 


NoveEMBER, 1942 MECHANICAL ENGINE! RING 

















MECHANICAL ENGINEERING 


Published by The American Society of Mechanical Engineers 










VoLUME 64 NuMBER II 





Contents for November, 1942 









THECOVER . . . . . . a To Supply a Nation at War 
COAL FOLLOWS THROUGH... ae ais oo . E.G. Batley 771 
SOME FEATURES OF THE HARBOR STEAM PLANT... ee . W.C. Rowse 773 


HOUDRY PROCESS FOR THE MANUFACTURE OF BUTADIENE ye ‘ % — 
emer a ool anos C. H. Thayer, R. C. Lassiat, and E. R. Lederer 777 


THE SUPERCHARGING OF TWO-STROKE DIESEL ENGINES . ; ; F. Oederlin 779 








COMPARISON OF POWER-PLANT HEATER ARRANGEMENTS 


M. G. J. Boissevain and A. H. Shapiro 784 







PHOTOGRAPHIC TEMPLATES . . . . . . . ..  . ELC. Jewett and C. D. Tate 787 
USE OF MIXTURES OF OIL AND COAL IN BOILER FURNACES , .  W.C. Schroeder 793 
INGENIOUS SOUND ROOM TESTS UNITS ON CONVEYER LINE. A. L. Atherton 799 
RESEARCH PROGRAM OF INSTITUTE OF GAS TECHNOLOGY . ; ; . Harold Vagtborg 802 


W.R. Maclaurin 805 


LABOR’ S ATTITUDE ON TECHNOLOGICAL CHANGE 




















EDITORIALS . : : p , . 769 REVIEWS OF BOOKS ; ; . §810 
COMMENTS ON PAPERS . r F . 807 A.S.M.E. NEWS . . ; . 814 
SPECIAL SECTION ON 1942 a.s.M.E. ANNUAL MEETING 831 








INDEX TO ADVERTISERS 





OFFICERS OF THE SOCIETY: 





COMMITTEE ON PUBLICATIONS: 















James W. Parxgr, President F. L. Brapiey, Chairman 


W. D. Ennis, Treasurer C. E. Daviss, Secretary C. R. Sopznszrc E. J. Kares 









PUBLICATION STAFF: A. R. Stevenson, Jr. L. N. Row ey, Jr. 


Georcs A, Sretson, Editor Freperick Lasx, Advertising Mgr. 


ADVISORY MEMBERS OF THE COMMITTEE ON PUBLICATIONS: 


N. C. Esauca, GarmngsviLye, Fra. O. B. Scutgr, 2Np, New York, N. Y. 


Junior Members: F, H. Fowxsr, Jx., Cacpwe t, N. J., anv J. A. Connon, New York, N. Y. 











Published monthly by The American Society of Mechanical Engineers. Publication office at 20th and Northampton Streets, Easton, Pa. Editorial and Advertising departments at the head- 
quarters of the Society, 29 West Thirty-Ninth Street, New York, N. Y. Cable address, “‘Dynamic,’’ New York. Price 75 cents a copy, $6.00 a year; to members and affiliates, 50 cents 
a copy, $4.00 a year. Postage outside of the United States of America, $1.50 additional. Changes of address must be received at Society headquarters two weeks before they are to be effec- 
tive on the mailing list. Please send old as well as new address. .. .By-Law: The Socicty shall not be responsible for statements or opinions advanced in papers or . . . printed in its publi- 
cations (B13, Par. 4). . . . Entered as second-class matter at the Post Office at Easton, Pa., under the Act of March 3, 1879. . . . Acceptance for mailing at special rate of postage provided 
for in section 1103, Act of October 3, 1917, authorized on January 17, 1921. . . . Copyrighted, 1942, by The American Society of Mechanical Engineers. Member of the Audit Bureau of 
Circulations. Reprints from this publication may be made on condition that full credit be given MECHANICAL ENGINEERING and the author, and that date of publication be stated. 

















Training for the Production Front 


(Apprentice Student and Instructor at the Polytechnic Institute of Brooklyn) 








MECHANICAL 


VoLuME 64 
No. 1l 


ENGINEERING 


NOvEMBER 


1942 


GEORGE A. STETSON, Editor 


Face Lifting 

EMBERS of The American Society of Mechanical 

Engineers who will attend the 1942 Annual Meet- 

ing of the Society, to be held at the Hotel Astor, New 

York, N. Y., November 30-December 4, will have an op- 

portunity to inspect and admire the redecorated A.S.M.E. 
headquarters in the Engineering Societies Building. 

For the first time in many years a thorough job of re- 
decoration has been attempted in the public rooms of the 
Society, which include the lobby and its alcove, the 
Council room, and the members’ room. A new floor, of 
richly colored and highly polished walnut, has been 
laid. Walls and woodwork have been repainted to bring 
warmth and light, as well as color, into the background. 
New lighting effects have been adopted, the Society’s oil 
paintings have been cleaned and repaired and rehung, 
and the furniture has been recovered or refinished and a 
few new pieces have been added. For the first time a 
prominent place, with good lighting, has been found for 
the unique self-portrait of Robert Fulton, one of the 
Society’s cherished possessions. 

The scheme of decoration chosen is distinctive for each 
of the three major rooms but harmony has been achieved. 
The lobby presents a dignified but homelike appearance, 
the concealed lighting making up for lack of exterior 
windows. The rich simplicity of the members’ room, 
with its inviting furniture and restful decoration, has the 
atmosphere of a club lounge. The Council room, in ad- 
dition to its improved appearance, has been made more 
useful for meeting purposes by the rebuilding of the 
Council table so that it can serve large and small groups. 

It is hoped that, although technical sessions and com- 
mittee meetings must be held at the Hotel Astor to afford 
sufficient meeting capacity, members will make it a 
point to visit their headquarters sometime during their 
stay in New York and inspect the redecorated rooms. 
They will be proud of their Society’s home and even more 
willing than in the past to make it their headquarters 
whenever business brings them to New York. 


10-Day Launch 


HE launch on September 23 of a 10,500-ton Liberty 
ship 10 days after its keel was laid, 87 per cent com- 
plete, with boilers installed and steam up, is one of those 
wartime records that makes headlines. 
It detracts nothing from the significance and impor- 
tance of this record to recall that the method of construc- 
tion at the Oregon yard is an adaptation of the assembly- 


line methods made famous by the automobile industry 
and adopted by every other industry engaged in mass 
production. In the case of the ship, large sections are as- 
sembled ‘‘off stage’’ and are brought to the ways to be 
joined together for the final assembly of the complete 
structure. To achieve such a record the preliminary 
steps of fabrication of the subassemblies must be care- 
fully scheduled and co-ordinated. Welding and other 
techniques are unquestionable aids to speed of construc- 
tion, but perhaps the greatest achievement lies in the 
field of management. Good cooks have had their meas- 
ure of praise, but the unsung heroes of a good meal are 
the housewives and maitres d’hétel who make it possible 
for the food to appear at the proper time and in proper 
condition without confusion or delay. In construction 
and manufacturing this co-ordination through proper 
scheduling and production control is the function of 
engineers. 

Because engineers have been so successful in the smooth 
efficient management of industrial enterprise where 
volume, speed, and low cost of production are attained 
by skillful planning and co-ordination, they have basis 
for the hope that the principles involved can be applied 
to the national economy, given the proper political and 
social environment in which to work. The present war 
is developing an unusual number of men with these 
skills. If our leaders are wise they will turn to engineers 
for the operation of large segments of postwar economy 
and will leaven their own methods in planning with 
those so successfully employed by engineers in indus- 
trial enterprises. 


Don’t Waste It 


ODAY’S newspapers and magazines are alive with 

the urge to “‘get in the scrap’’ for the successful 
prosecution of the war. Readers of MecHanicat ENGt- 
NEERING will recall that attention was directed to the 
urgency of conservation, substitution, and salvage at the 
1941 Annual Meeting of The American Society of Me- 
chanical Engineers, when a well-attended clinic was 
held, and by many papers on the subject that were pub- 
lished during the early and late spring. That the timing 
of these efforts to arouse interest in salvage and waste 
antedated the national campaign by several months is 
testimony to the alertness of the programs of the Society. 
Engineers recognize the value of salvage at all times. 
It is always part of their job. Their interest goes beyond 
the saving of materials alone to the saving of energy and 
time. In fact, that much abused word ‘‘efficiency’’ is the 
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engineer's criterion of praiseworthy accomplishment. 
The engineer prides himself on utilizing to the fullest 
extent the last heat unit, the stray lumen, the quickly 
passing minute of time, as well as manual labor, physical 
health, eyesight, and nervous energy of workers. He 
has been defined as the man who can do with one dollar 
what any person can do with two. Waste is anathema 
to him at all times. 

However natural it is for the engineer to think in 
terms of efficiency, he is constantly amazed at the possi- 
bilities that present themselves once the need becomes 
insistent. The Westinghouse Company recently an- 
nounced how astonished were its engineers whose duty 
it was to concern themselves with salvage techniques to 
find scrap materials even they had overlooked. Outside 
the field of materials opportunities for saving waste are 
cropping up every day to astonish all of us. The du 
Pont Company recently showed a few accident-preven- 
tion engineers and editors what can be done by intelli- 
gent color combination in the painting of shop walls, 
ceilings, floors, and machinery. Present-day conditions 
may make it impossible to reconstruct a lighting system 
to increase production and decrease industrial accidents. 
In connection with engineers of the Philadelphia Electric 
Company, the du Pont engineers have been studying the 
problem of better lighting by proper painting. Increases 
in illumination efficiency of astounding proportions have 
been reported in cases where carefully chosen paints have 
permitted the efficient reflection of light from surfaces 
that formerly absorbed a large percentage of light rays 
and by contrasting color schemes that aid the workman 
to see more clearly the work he is engaged upon and the 
accident-provoking parts of the machine he is tending. 
Here again the engineer is in the front of the public pro- 
cession of progress in salvage. 

In saving that precious possession, time, all of us can im- 
prove our habits. Here again this magazine has directed 
attention to the seriousness of irretrievable losses. A 
statement of the A.S.M.E. National Defense Committee, 
now known as the A.S.M.E. War Production Commit- 
tee, published many months ago, dramatized the serious- 
ness of wastage of time by saying that ‘Congress cannot 
appropriate one second of time,’’ and time is essential in 
the war effort. When the demand on man power grows 
to the point of utilizing the entire population, as is 
rapidly becoming the case, the better utilization of time 
alone must make up for deficiencies. We started late, we 
delayed our full effort, and we still face the possibility of 
a defeat that better utilization of time can prevent. Here 
everyone can help, just as he can in cleaning his shop, his 
attic, and his back yard of idle scrap. 

It remained for a student engineer at the General Elec- 
tric Company, in an assignment given him ina course in 
expression, to call attention to some of the simple ways in 
which time can be saved. What this young man had to 
say to his fellow engineers is printed on page 806 of this 
issue. All of us can take it to heart. More than this, 
every one of us can cut out the brief article and put it in 
a prominent place in his house or near his place of work 
to remind us constantly that we must not waste our own 
time or steal from another what can never be returned. 


MECHANICAL ENGINEERING 


Selection and Guidance 


T THE Annual Meeting of the Engineers’ Council 
for Professional Development, held in New York on 
October 18, Dean R. L. Sackett, for the Committee on 
Selection and Guidance, presented a report covering ten 
years of this committee's activities. It detracts little 
from the credit due the other members of this committee 
to recognize the leadership of Dean Sackett in the ten 
years of pioneering undertaken by the committee. 

It is an obvious truism that the quality of the engineer- 
ing profession is improved by the intelligent selection 
and guidance of the young men who elect to enter it. 
Native talent and early awakened interest in engineering 
as a career will always provide a source of recruits to the 
engineering profession. The accidents of opportunity 
will force men into engineering pursuits even when they 
have not planned as youths to undertake them. Al- 
though this haphazard method has developed engineers 
in the past and will continue to do so in the future, it is 
obviously wasteful of man power and causes many mis- 
fits, disappointments, and, possibly, frustrated careers. 

Dean Sackett and his committee have tackled the prob- 
lem in an intelligent and scientific manner. They have 
studied the possibilities that lie in tests of young men to 
determine in advance of entry into engineering colleges 
the aptitudes for engineering careers of high-school stu- 
dents, and they have tested the validity of the tests them- 
selves. Moreover, the guidance that leads to intelligent 
selection has a twofold quality. It not only affords the 
means of weeding out young men who are probably un- 
fitted to become engineers but it also provides an oppor- 
tunity for others who have the talent and temperament 
to consider engineering as a career and inform themselves 
concerning it in cases where no personal predisposition 
or influence from parents, teachers, or friends has existed. 
Certainly the young men themselves, and the profession 
of engineering, are the gainers when wise selection and 
guidance procedures are put into practice. 

Much is said and written about the role of the engineer 
in modern society and in the growing influence of engi- 
neers and their methods of work in the reconstruction of 
a postwar society. Numbers are important and will be- 
come of even greater importance, but quality means 
more to the world than numbers. The present world 
war demonstrates how false leadership can warp the 
minds of youth and divert the constructive forces of 
science and engineering to destructive ends. It may be 
too much to hope that engineers of the future will be 
wise enough in leadership and in their selection of 
leaders and social philosophies to deny use of their tal- 
ents for the destruction of civilization. Much will de- 
pend on the quality of men who enter the engineering 
profession and on the educational experiences they 
undergo in preparing for their careers. The work which 
Dean Sackett’s committee has launched, supplemented 
by the improvement of educational and professional 
standards on which other E.C.P.D. Committees are en- 
gaged, will be powerful forces in providing men of the 
quality needed to advance, rather than destroy, our 
civilization. 
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COAL FOLLOWS THROUGH 


By E. G. BAILEY 


VICE-PRESIDENT, THE BABCOCK & WILCOX COMPANY, NEW YORK, N. Y. 


LANTS which normally burn coal are now able to obtain 

a substantial increase over their normal supply for their 

greater power needs and also additional tonnage for extra 
storage against the uncertainties of the future. Many plants 
previously burning oil or gas have already been converted to 
coal and those which must or should change to coal will un- 
doubtedly be able to obtain ample tonnage of coal of standard 
quality at reasonable prices. 

What a contrast this is to the conditions of 25 years ago, when 
the shortage of coal and transportation led to prices of $5 to $6 
per ton at the mines, and degradation of quality, until the al- 
ready overburdened railroads were called upon to haul 100,000 
tons per day of extra ash alone. This was the result of a run- 
away market and the loading of gob, slate, and subquality coal, 
amounting to an estimated increase in ash of 5 per cent of the 
total tonnage hauled. The problem of getting increased steam 
output from inferior coal caused unbelievable reductions in the 
then low normal boiler efficiency and untold labor in firing the 
hand- and stoker-fed furnaces of that day. 

In comparison with the last war, our proportionate increase 
in production of war equipment is undoubtedly greater as of 
today. Coal has already been called upon to replace other 
fuels that were not then a factor. A wider range of coal is more 
readily usable in the average plant at a very much higher normal 
efficiency. The quality of coal now being shipped is very much 
better and should remain so. The railroads are doing a 
wonderful job in hauling the extra coal tonnage for current use 
and storage; they are also doing a herculean task in shipping 
oil and gasoline over unusual routes. 

We should not be too quick and loud in singing our own 
praises, because the worst is yet to come. We have done only 
what is expected of us and perhaps not all of that. We face 
many problems which lie in borderline cases of proved experi- 
ence and knowledge. Many uses of coal, that are still in the 
realm of the unknown, may have to be undertaken as practical 
experiments. 

The British thought they were getting along satisfactorily 
with their coal problem in the early days of the war, but this 
coming winter is now recognized as a severe test. Their first 
step is to check the efficiency of all power plants, with a view 
to favoring the more efficient ones in case rationing of coal be- 
comes necessary. 


COAL STORAGE 


Coal is the outstanding raw material of which there has been 
plenty, and which users are urged to hoard. 

Storage piles are larger and more numerous than ever before. 
The Bureau of Mines and many technical publications have 
made wide distribution of instructions and helpful guides on 
methods for storage to prevent spontaneous combustion. Un- 
fortunately, not everyone who should have profited by such ad- 
vice has done so, and some storage piles are already hot and 
many more are likely to catch on fire. 

With so much available knowledge on the causes and preven- 


Presented at a Joint Meeting of the Fuels Division of Taz American 
ocieTy OF MecuanicaL ENGingeERS, and the Coal Division of the 
American Institute of Mining and Metallurgical Engineers, St. Louis, 
Mo., Sept. 30-Oct. 1, 1942. 


tion of spontaneous combustion, it amounts to criminal negli- 
gence to allow a fire to occur in coal storage. 

Data and statistics should be collected from this year’s experi- 
ences and made available through publication of more detailed 
instructions and precautions for storage during the next summer 
season, since coal stored from now on is not likely to heat unless 
left through next summer. 


COAL FOR STEAM BOILERS 


Plants already burning coal are not likely to experience addi- 
tional problems, other than those which may accompany higher 
rates of output or changes in source of coal supply. 

There is, however, the large problem of conversion from oil 
to coal, and this may be divided into two parts: 

1 Those where provision for both oil and coal was originally 
made in buying boiler and furnace equipment. 

2 Those where provision for oil alone was made. 

In the first group are many where equipment for both oil and 
coal was purchased and has already operated with both fuels. 
For them, the changing of fuel is no problem at all. Others in 
the first group that have not yet burned coal, but have the equip- 
ment, now have the problem of buying coal instead of oil and 
perhaps of working out some problems of coal supply and burner 
and operating conditions. 

In the second group are those who must convert to coal the 
oil-burning plants which were installed without any provision 
for burning coal. They are faced with many problems, the first 
of which is to decide between stokers and pulverized coal. This 
is usually settled in the smaller boiler units by putting in stok- 
ers and in the larger ones by installing pulverized-coal equip- 
ment. 

In either case, it may be impossible to obtain the same steam 
output from coal as from oil, due to ash and perhaps slag. More 
steam capacity by installing new boilers is out of the question 
right now because of the shortage of critical materials. 

With recent additional knowledge regarding coal ash and its 
slagging characteristics, increased capacity may be obtained at 
some sacrifice in efficiency by running with excess air higher 
than normal, at least up to the capacity of the fans and draft 
equipment available or obtainable. 

Another way in which the capacity may be increased and 
clinker trouble avoided is to cool certain portions of the furnace, 
where troublesome slag would form, by introducing flue gases 
from the boiler outlet. Such a system of recirculating flue 
gases for reducing furnace temperature was first used some forty- 
odd years ago by Eldred and others for softening the flame in 
burning lime with coal. It is now used in many processes in the 
petroleum-cracking industry and will play an important part 
in superheaters for the synthetic-rubber program, where steam 
is to be heated to 1400 F._ It is more efficient and usually more 
economical than is the cooling of a furnace by excess air. 

A remedy has always been sought for troublesome clinkers 
in fuel beds, when high combustion rates are required. Water- 
cooled grates, air-cooled refractory walls, and various other 
means have accomplished some good, but usually less than de- 
sired. Doctoring coal by adding inert materials, which dilute 
or modify the clinker to a less objectionable state, is being used 
with some success. Some ‘‘treatment’’ in which small quanti- 
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ties of so-called catalysts are added have brought forth many 
debates. There may be a still better way by carrying finely 
pulverized material of high fusing nonfluxing qualities into 
the fuel bed with the air for combustion, following the principle 
of putting flour on the pie board to keep the dough from stick- 
ing. Conclusive research work on all of these suggestions 
should have been done during the depression, ready for effective 
use or discard without question in times such as these. 


COAL FOR METALLURGICAL USE 


A very considerable quantity of oil is used in the eastern coal- 
market area by metallurgical and ceramic furnaces of a large 
variety of sizes and purposes, which are often more difficult to 
convert to coal than are steam boilers. 

The convenience of piping oil around to many small burners 
and the freedom from ash and slag make strong arguments for 
retaining oil. 

In many such furnaces, ash is objectionable but not prohibi- 
tive. Those requiring temperatures below 2000 F may use 
almost any coal without any slag trouble if burned with an oxi- 
dizing flame. Temperatures up to 2500 or 2600 F may be at- 
tained by selecting coals having ash of very high fusing tem- 
perature. 

Furnaces requiring 4000 Ib of coal per hour or more and 
equipped with few large burners may best be supplied with in- 
dividual direct-fired pulverizers. When many furnaces are 
grouped, or a large furnace requires many small burners, it is 
probably best to install a direct-fired circulating system. This is 
a modernization of one of the earliest pulverized-coal systems 
where coal was continuously circulated with air in a pipe circuit 
and could be drawn off to individual burners at many places 
along the circuit. This is now done with a pulverizer in the 
circuit automatically replenishing the air-and-coal mixture to 
maintain a constant density. It does away with the trouble- 
some and expensive bin system and is all constructed with ex- 
plosion-proof piping, pulverizer, blower, and dust-tight shutoff 
valves. It is as safe and as convenient as a gas-supply system. 
The off-setting features are the cost of the raw-coal-handling 
system to the pulverizer, the extra cost of the pulverizer, and 
the possible problem of ash in the furnace. 

Several circulating pulverized-coal bin systems have been 
operating for more than twenty years. Later installations have 
been direct-fired, but recently some direct-fired pulverized cir- 
culating systems have given excellent results, and more installa- 
tions are being made. It is not likely that pulverized-coal sys- 
tems of the bin-and-feeder type will be installed, except as ex- 
tensions of present equipment. It is not practicable to trans- 
port pulverized coal in bulk nor to burn it in house-heating fur- 
naces. 

CONVERSION COSTS 

The cost of conversion from oil to coal and the attain- 
ment of equal results are receiving the best efforts of engineers 
and equipment manufacturers. Raw-coal storage and convey- 
ing equipment is necessarily dependent upon individual con- 
ditions, but it is likely to be greater than the cost of all other 
equipment combined. 

Estimates of complete conversion cost have seldom exceeded 
$1.50 per bbl of present actual oil burned per year. Larger 
units or more favorable conditions may cost about one half this 
amount. United States Government agencies have been quoted 
as insisting on conversions which do not exceed $2 per bbl per 
year. 

At present prices, there is a very large return on the conversion 
investment for fuel plus operating costs in some instances, some 
exceeding 75 per cent, while in others, the fuel costs themselves 
are about on a par. 
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COLLOIDAL FUEL 


During and following the first World War, colloidal fuel, a 
mixture of approximately 50 per cent oil and 50 per cent pul- 
verized coal, was experimented with extensively, but no com- 
mercial installations continued in use. 

Renewed efforts to burn colloidal fuel have been attempted 
during the past few years in Great Britain and in this country, 
The urge has heretofore come from the coal interests, to obtain 
half a loaf rather than none. Now the table is turned to the 
point where the oil interests may be interested in keeping within 
their control the supply of fuel to certain users, even though the 
fuel is half oil and half coal. 

There is little doubt that conversion from oil should be made 
to all coal, wherever possible, as the most effective means of 
conserving oil. Usually, the over-all costs are less, but there 
may be some conditions where colloidal fuel is the correct 
answer. Its application in such instances should be made with 
effective use of the best engineering talent available. 


RAILROAD AND BUNKERING FUELS 


It has long been recognized that the locomotive with its 
limitations of space and weight has not kept pace in thermal 
efficiency with stationary and marine power plants. The rail- 
roads deserve great credit for reducing fuel consumption per ton- 
mile through persistent effort in design and operation within 
their restricted opportunities. The great majority of eastern 
roads have fortunately stayed with coal as their basic fuel 

Very little coal is burned in ocean-going ships of American 
register. The boilers of the Navy are designed for and can func- 
tion only with oil fuel. The merchant ships are designed for 
oil, and any steps to convert present ships or design new ones 
for coal is not considered to be in the best interest of our na- 
tional defense, for many obvious reasons. Practically all ship- 
ping on the Great Lakes and rivers should burn coal. Stokers 
are mostly used in these services. 


DOMESTIC FUEL 


Oil for house heating has been the outstanding innovation 
of the past decade. The consumption of all heating oil has 
increased about 300 per cent in ten years and now stands at 30 
per cent of all fuel-oil consumption. It shows the greatest 
increase of any market for petroleum production and it may 
result in the biggest headache for a large percentage of our 
population in the eastern states. 

What is the answer? Convert to coal? Yes, but that ts 
easier said than done. There is no good and complete answer 
to this situation right now with October frost and winds at 
hand. Many may have to shiver through this winter, but it is 
time to start planning for the next. 

The coal industry is more at fault in not having made more 
progress in house heating than in any other field available to it. 
Not only should it have sponsored the sale of more stokers of 
known design, but it should have perfected coal-burning equip- 
ment for the home that would so far excel any that is now 
available that the problem of conversion would not exist. 


SUGGESTIONS FOR THE FUTURE 


It is very easy to recognize mistakes of the past, not only i0 
the fuel situation, but in armament, rubber, and scrap iron. 
There are, however, different degrees of blindness and gulli- 
bility that should be analyzed for guidance of future generations. 

The industrial areas in the eastern part of our country have 
been developed largely because of the abundance of coal and 
iron. That, for the sake of a little more comfort, a little less 
work and dirt, so many people transferred their faith from coal 
to a fuel coming from a source more than 1500 miles distant, 

(Continued on page 786) 
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Some Features of the 


HARBOR STEAM PLANT 


of the Los Angeles Bureau of Power and Light 


By WILLIAM C. ROWSE 


LOS ANGELES BUREAU OF POWER AND LIGHT 


HE Bureau of Power and Light of the Department of 

Water and Power of the City of Los Angeles, California, is 

a municipally owned corporation serving electrical 
energy to all consumers within the city limits except street rail- 
ways. For brevity, it will hereinafter be referred to as the 
‘Power Bureau.” 

Many years ago Power Bureau engineers worked out a com- 
prehensive general plan for future generating and distributing 
facilities to meet the anticipated growth of load on the Power 
Bureau's system. The broad conception of this general plan 
contemplates adding central receiving stations in Los Angeles 
near load centers as increased demand for electrical energy dic- 
tates, each central receiving station to be supplied with electri- 
cal energy at high voltage from one or more generating sources. 
The present generating sources are the Los Angeles Aqueduct 
hydro plants, Boulder Dam, Alameda steam plant, Seal Beach 
steam plant, and one leased steam unit. These generating 
sources deliver energy over high-voltage transmission lines to 
six central receiving stations which, in turn, are connected by a 
high-voltage transmission line, known as the “‘belt line,’’ in 
order to make energy available to any receiving station from 
any of the generating sources, either during normal operating 
conditions or in emergencies. 

In further accordance with the general plan, the Power Bu- 
reau had acquired a site for the Harbor steam plant just north of 
Los Angeles Harbor Department property and close to the neces- 
sary large supply of condenser cooling water. Studies and ex- 
periments in connection with the harbor water and the general 
suitability of the site were carried on over a period of several 
years under the supervision of Dr. W. F. Durand, consulting 
engineer. All available records of the U. S. Weather Bureau, 
the Los Angeles Harbor Department, and the Marine Exchange 
relating to temperature of harbor water, temperature and 
humidity of air, and directions and velocities of wind were 
studied. A meteorological station was set up to obtain with 
considerable accuracy over a period of one year information 
regarding evaporation from water surfaces for air temperatures, 
humidity, and velocities, and directions of wind prevailing at 
the Harbor for elevations of air temperatures of 0 F, 5 F, and 
10 F above the temperature of the water in the harbor. In 
addition, a model of the harbor was constructed with means for 
simulating the tides for the purpose of obtaining information 
on the behavior of harbor currents when pumping water from 
slip 5 into the west basin. J 

On the basis of these studies and other considerations Dr. 
Durand reported: (1) That the temperature of the water is re- 
markably uniform throughout the year, varying between 50 F 
and 75 F and averaging 60 F; (2) that the chemical and bio- 
logical analysis of samples of harbor water taken at weekly 


Presented at a joint meeting of the Los — section of Tue Ameri- 
CAN SocigTy oF Mecnanicat Encineers and the American Institute of 
Electrical Engineers, Los Angeles, Calif., Jan. 13, 1942. 


intervals over a period of one year show that the harbor water 
is not unduly corrosive; (3) that the most serious effects to be 
guarded against are the corrosive effect of free oxygen in the 
water and the growth of slime, or algae, on the inside surface 
of the condenser tubes; and (4) that he would have no hesitancy 
in constructing a steam plant on this site which would have the 
contemplated ultimate capacity of 300,000 to 350,000 kw, or 
even more. 


GENERAL CHARACTERISTICS 


During the latter part of 1939, it became evident that the 
large, though limited, shop capacity in the United States for 
building large steam-turbine-generator units and large steam 
boilers was rapidly being filled up with orders owing to the 
Navy expansion program and the placing of orders for new 
equipment by power companies throughout the country in 
anticipation of increased manufacturing loads. As this condi- 
tion resulted in delayed deliveries of equipment, it became ap- 
parent that the Power Bureau would have to plan three years 
ahead instead of the customary two years. 

After several conferences it was decided that the size of the 
first steam-turbine-generator unit of the Harbor steam plant 
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TABLE1 SUMMARY OF STUDY “Y."’ COMPARATIVE ANNUAL 
COSTS PER KILOWATT OF NET PLANT CAPACITY BASED ON 
THE ULTIMATE INSTALLATION OF FOUR 75,000 KW, 1800 RPM, 
SINGLE-CYLINDER TURBINE GENERATOR UNITS 
Annual capacity 
factor, per cent 5 10 20 40 60 80 100 
Fuel at $0.90 
per bbl -———Dollars per year per kw of net capacity-——~ 
4oo psi (gage), 
750 F 
650 psi (gage), 
825 F 


“I 
~~ 
~ 


8.65 10.10 13.00 15.92 18.83 21.73 


7.92 8.60 9.97 12.67 15.41 18.13 20.86 
850 psi (gage), 


goo F 8.09 8.74 10.05 12.66 15.28 17.89 20.51 
1250 3 (gage), 

goo 8.31 8.96 10.24 12.81 15.37 17.94 20.51 

Fuel at $1 per 

bbl 

4oo psi (gage), 

750 F 8.07 8.88 10.49 13.72 16.96 20.19 23.42 
650 psi (gage), 

825 F 8.07 8.82 10.34 13.36 16.39 19.41 22.44 
850 psi (gage), 

goo F 8.23 8.95 10.41 13.31 16.22 19.12 22.03 
1150 psi (gage), 

goo F 8.45 9.17 10.59 13.45 16.30 19.15 22.01 

Fuel at $1.10 

per bbl 

4oo psi (gage), 

750F 8.22 9.11 10.88 14.44 18.00 21.57 25.11 
650 psi (gage), 

825 F 22 9.04 10.71 14.05 17.37 20.69 24.02 
850 psi (gage), 

goo F 8.37 9.17. 10.77 13.96 17.16 20.35 23.55 
1250 psi (gage), 

goo F 8.59 9.38 10.94 14.09 17.23 20.36 23.51 


would be between 60,000 and 75,000 kw and that the plant 
should have suitable general characteristics for operating in 
parallel with hydroelectric generating plants, including the 
ability to operate over a wide range of load factors with reason- 
ably good economy and to pick up full load instantly when 
floating on the line at a light load. The author was instructed 
to prepare a comprehensive report covering a range of steam- 
turbine electric-generating units as to size, speeds, throttle 
steam pressures and temperatures, and types 
of units suitable for such general plant char- 
acteristics. 


ECONOMIC STUDIES 


This report,which was completed late in 
March, 1940, included two economic studies 
(referred to as study ‘X"’ and study ‘‘Y"’) 
which took into consideration fixed charges 
on investment, fuel efficiency, cost of fuel, 
operation and maintenance expense, and 
power required by the station auxiliaries. 
All calculations were based on the ultimate 
capacity of approximately 300,000 kw and 
on the net sendout from the plant. Special 
care was taken to make all results truly com- 
parable. 

Study ‘“Y"’ compared the effect of a range 
of steam pressures and temperatures at the 
throttle of the same steam-turbine-genera- 
tor unit. Fig. 1 charts these factors and 
shows: (1) that while the investment cost 
advances at an increasingly rapid rate as the 
steam pressure and temperature are increased, 
the fuel consumption goes down at a decreas- 
ing rate; (2) that the operation and main- 
tenance expense is practically uniform for 
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all pressures; and (3) that the power required by auxiliaries 
increases with the rise in steam pressure. 

In Table 1, which presents the results of economic study ‘‘Y,"’ 
bold-faced numerals indicate the most economical steam condi- 
tions over a range of annual capacity factors from 5 to 100 per 
cent. It is expected that the first unit will operate over a wide 
range of capacity factors, with an average capacity factor of 
the order of 40 to 50 per cent during its active life, and it is 
evident from Table 1 that, from the standpoint of economic cost, 
nominal steam conditions at the turbine throttle should be 850 
psi gage and 900 F. 

Study “‘X,’’ which compared various sizes, speeds, and 
types of steam-turbine-generator units, indicates that the 
65,000-kw, 3600-rpm, tandem compound unit (the largest 
3600-rpm unit manufacturers were prepared to build) and the 
75,000-kw, 1800-rpm, single-cylinder unit are about equal from 
the standpoint of economic cost of power. However, the 
65,000-kw, 3600-rpm, tandem compound unit has many ad- 
vantages, particularly for instantaneous pickup of load, since 
the rapid change of temperature from 700 F at light load to 900 
F at full load in three to five minutes will affect only the rela- 
tively small high-pressure turbine. 

From these and many other considerations, it was decided: 
(1) That the first unit of the Harbor steam plant would consist 
of a 65,000-kw, 3600-rpm, tandem compound turbine-generator 
unit, with nominal steam conditions at the turbine throttle of 
850 psi gage and 900 F; (2) that steam should be supplied by a 
single steam-generating unit, designed to burn oil or natural 
gas, with a normal continuous operating capacity of 570,000 
lb of steam per hour (sufficient for a load of 65,000 kw on the 
turbine-generator unit) and a two-hour capacity of 675,000 Ib 
of steam per hour (sufficient for a load of 75,000 kw on the tur- 
bine-generator unit); (3) and that the design of equipment for 
the first unit should be based on a maximum load of 75,000 kw 
for two hours. 


QUICK PICKUP OF LOAD 


The requirement of quick pickup of load also affected the 
design of the boiler. When the turbine-generator unit is 
floating on the line carrying 5000 kw load, the turbine is operat- 





FIG. 2 MODEL OF HARBOR STEAM PLANT 
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ing on a “‘blocked’’ governor and consuming steam at the rate 
of 60,000 Ib per hr, and the furnace is burning fuel oil at the 
rate of 4320 lb per hr. When the load on the turbine-generator 
unit is instantly increased to 65,000 kw, the momentary falling 
off of the speed of the unit trips the blocked governor, the 
turbine throttle opens to a point determined by a preset load- 
limiting device, and the rate of steam flow almost instantly 
increases from 60,000 to 570,000 Ib per hr. It will take 20 to 
25 sec to increase the firing rate of the fuel-oil burners, and 
during that period the additional steam required to carry the 
added load will have to come from the accumulator effect of the 
heat stored in the hot water in the boiler. The only way to 
change the heat stored in the hot water into steam is by a drop 
in the boiler pressure. This pressure drop is limited by the 
lowest steam pressure at the throttle at which the turbine can 
carry this load. For this maximum permissible drop in pres- 
sure, each pound of water in the boiler will release a given 
amount of heat in the form of steam. It therefore follows that 
the higher the pressure and the greater the amount of water in 
the boiler when the turbine generator is carrying a load of 
5000 kw, the greater will be the amount of stored energy availa- 
ble during the 20 to 25-sec period in which the rate of burning 
fuel must be increased to a rate greater than the 40,000 lb per 
hr required to produce 570,000 Ib of steam per hour and that 
will not only stop the drop in boiler pressure but in addition 
will provide the heat necessary to restore, in a few minutes, the 
normal pressure and temperature. 

Therefore, the specifications called for: (1) A boiler to hold 
the greatest practicable volume of water below the center line 
of the main steam drum; (2) a constant-pressure regulator on 
the main steam drum so that steam pressure at the beginning 
of quick pickup of load will be more than 100 psi higher than 
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FIG. 3 






ANOTHER VIEW OF THE MODEL FROM TURBINE-ROOM END 








FIG. 4 SCALE MODEL OF STEAM-GENERATING UNIT 


if the usual practice were followed of regulating the boiler 
in order to keep the pressure constant at the superheater out- 
let; and (3) burners with a capacity of 60,000 Ib of fuel oil 
per hour. 


RELIABILITY OF AUXILIARY DRIVE 


A thorough study was made of various methods of assuring 
reliability of drives for rotating auxiliary equipment in the 
plant. The possibilities studied included: (1) All steam- 
turbine drives, which would be uneconomical and present a 
problem of the disposal of exhaust steam; (2) dual drives, con- 
sisting of electric motors for normal operation and steam 
turbines for emergencies, which would be expensive; (3) a 
noncondensing, quick-starting house-turbine-generator unit 
with all auxiliaries motor-driven, which would use enormous 
quantities of steam just when the total steam capacity was 
most needed; and (4) a condensing house-turbine-generator 
unit exhausting into the main steam condenser with all auxili- 
aries motor-driven. This last method which is the one adopted 
has many advantages over all the others. In effect it increases 
the net output capacity of the plant, because the condensing 
house-turbine-generator unit can carry the station auxiliaries 
with a reasonable steam consumption and therefore the total 
output of the main turbine-generator unit can be delivered to 
the system. 

HEAT BALANCE 


The first unit of the Harbor steam plant will operate on the 
straight regenerative steam cycle in which steam will be ex- 
tracted from four stages of the turbine. The condensate is 
pumped from the hot well, through the generator hydrogen 
coolers, the bearing oil coolers, the air jets, and the No. 1 
closed feedwater heater in which the water absorbs heat from 
the steam extracted from the 25th stage of the turbine. 
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there the booster pumps force the water through the No. 2 
closed heater (where the water absorbs heat from the steam 
extracted from the 21st stage of the turbine), through the 
evaporator condenser, into the No. 3 heater. The No. 3 
heater is a contact-type deaerating heater in which the feed- 
water absorbs heat from steam extracted from the 15th stage of 
the turbine. Attached to the No. 3 heater is a large storage 
tank containing air-free water, which is pumped by the main 
boiler feed pumps through the No. 4 closed heater (where the 
water absorbs heat from steam extracted from the 8th stage of 
the turbine) into the economizer at a temperature of about 400 
F at rated capacity. The extracted steam condenses in the 
closed heaters and is cascaded to the heater of next lower pres- 
sure except in the case of No. 1 heater, where the condensed 
extracted steam is pumped ahead and added to the condensate. 
At low loads the condensate passing through the generator 
hydrogen coolers, the bearing oil coolers, and the air jets is 
recirculated through the condenser so that at no time does the 
amount of such cooling water fall below about 180,000 Ib per 
hr. Provision is made for recirculation of water pumped by 
the boiler feedwater pumps to obtain better regulation at low 
loads. 

The calculated heat consumption of the entire plant, taking 
into consideration the efficiency of the steam-generating unit 
and power utilized by station auxiliaries, is about 11,400 Btu 
per kwhr net station output. 


TWIN MAIN STEAM CONDENSER 


From economic studies it was decided that the main steam 
condenser should have 60,000 sq ft of condensing surface with 
provision for 48,000 gpm of cooling water. Such a condenser 
would require 10,080 tubes of aluminum-brass, 18 B.W.G., 
26 ft long and 7/s in. outside diameter and would produce an 
absolute pressure at the turbine exhaust of 1.05 in. Hg at a 
load of 65,000 kw and of 1.25 in. Hg at a load of 75,000 
kw with cooling water at 60 F and tubes 85 per cent clean. 
This would make it possible to obtain the maximum load of 
75,000 kw during the six winter months when the temperature 
of the cooling water would be 60 F or cooler and when such 
maximum capacity would be most likely to be needed. 

However, difficulties arose in trying to place such a large 
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condenser in the conventional crosswise position directly under 
the turbine exhaust because of the comparatively small dimen- 
sions of the 3600-rpm low-pressure curbine. The only way it 
could have been done would have been by installing a tall 
narrow condenser under the turbine. This would have placed 
the 932,000-lb turbine-generator unit at an unusually high 
elevation which was undesirable for many reasons, including 
the difficulty and added expense of designing the foundations 
to withstand earthquake shocks. After thorough considera- 
tion, it was decided to install two half-size condensers longi- 
tudinally on each side of the low-pressure turbine foundation 
with a connecting piece between the turbine exhaust and the 
two condensers. The advantages of this arrangement are many, 
including: (1) Low center of gravity of the turbine-generator 
unit and consequent favorable conditions for foundation de- 
sign, particularly against earthquake; (2) a low broad founda- 
tion to carry both the turbine-generator unit and the condenser, 
which greatly simplified foundation design; (3) solid bolting of 
the condenser on its foundations instead of troublesome spring 
supports, differential expansion being taken care of by rubber- 
fabric expansion joints between each condenser and the con- 
necting piece; and (4) locating the turbine-room operating 
floor on the same level with the boiler-room operating floor 
and only 5 ft above ground level. 


USE OF MODEL IN DESIGN 


While certain groups of engineers were engaged in solving 
the many design problems indicated in the preceding paragraphs, 
another group, known as the Steam Plant Layout Committee, 
of steam, electrical, and structural engineers, was engaged 
in making preliminary drawings of various layouts of buildings 
and structures on the site and of equipment for the build- 
ing, which necessitated the co-ordination of 150 to 200 prelimi- 
nary drawings and sketches. All of these possibilities were 
thoroughly discussed in a series of conferences, and a general 
layout of the plant was approved. In working out the details 
a scale model was constructed and kept up to date at intervals 
as manufacturers’ drawings of equipment were approved and as 
structural, piping, and other details of design were completed 
Figs. 2, 3, 4, and 5 show this model and give an idea of the 
general arrangement of the plant. 





FIG. 5 SCALE MODEL OF STEAM-TURBINE ELECTRIC-GENERATOR UNIT AND TWIN CONDENSERS 
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HOUDRY PROCESS for the 
Manufacture of BUTADIENE 


By C. H. THAYER,’ R. C. LASSIAT,? anp E. R. LEDERER® 


HE shortage of natural rubber caused by the war led 

logically to the application of the Houdry process to the 

production of butadiene. Houdry's research of catalytic 
processes since 1923 and experience gained in large-scale crack- 
ing and aviation gasoline plants employing his process are 
fully utilized in the design of Houdry catalytic dehydrogena- 
tion plants for producing butadiene. 

This article deals with Houdry’s two-stage dehydrogenation 
process for producing 15,000 tons of butadiene per year in each 
plant. Such a plant is now being built by the Sun Oil Com- 
pany for the Defense Plant Corporation to supply butadiene to 
the Rubber Reserve Corporation. This size plant is admirably 
suited for smaller refineries and for natural-gasoline and re- 
cycling plants where a sufficient supply of butane is available. 
It can be erected also in natural-gas fields where butane is 
separated from natural gas, while the balance of debutanized gas 
may be piped away to serve as gas fuel or stored in the ground. 


ECONOMY OF MATERIAL 


The design of these small butadiene plants permits the use of 
60 to 75 per cent of material either existing at such plants or 
easily available as secondhand equipment. The Sun Oil Com- 
pany has found sufficient material for the construction of its 
plant so that of the estimated gross expenditure for this proj- 
ect of $3,254,420 the actual value of the material to be used is 
$1,720,000; and only $313,686, or 18.2 per cent of this amount 
is represented by new critical materials requiring priority. The 
total weight of the material to be used in this project, excluding 
masonry and lumber, is estimated at 6025 tons, of which 80 per 
cent, or 4822 tons, consists of existing or secondhand equip- 
ment and only 20 per cent of the weight of the total materials 
entering into the contemplated construction requires priority. 

Another advantage of this process and design is that such a 
plant can be completed and placed in operation within six 
months after construction has started. After the war, these 
plants may be converted into units for producing high-octane 
gasoline and components of aviation gasoline at reasonable cost. 


AMPLE SUPPLY OF FEED STOCK 


Butane is used as charging stock, although a mixture of 
butane-butylene can be used and the first stage of the dehydro- 
genation process eliminated. 

Butane, however, is preferred because it is available in large 
quantities in relatively pure form at refineries, as a by-product 
of alkylation processes for the manufacture of aviation gaso- 
line, in natural-gasoline and recycle plants. Furthermore, 
the use of butane does not reduce the raw material needed for the 
100-octane aviation-gasoline program as would be the case if 
butylene is used as feed stock for the production of butadiene. 

\ careful survey of the potential normal butane production at 
natural-gasoline plants and refineries in the United States, based 
on actual 1941 production figures published by the U.S. Bureau 


Chief Engineer, Sun Oil Company. 
* Houdry Process Corporation. 
Consulting Engineer, Sun Oil Company. 
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TABLE 1 OVER-ALL MATERIAL BALANCE FOR 


PER YEAR HOUDRY BUTADIENE PLANT 
Material 


15,000-TON 


Per cent 
23.6 — 
9.§ (Burned in 
the process 
66.9 


Fuel gas.. RE ae 
Catalyst deposit... 


ButaGiOne isis cces ss 


100.0 


Norte: This material balance allows for losses in butane absorber and 
is based on go per cent recovery of the butadiene in the purification 
process. 


TABLE 2 ESTIMATED COST, BASED ON ALL NEW MATERIAL, 

FOR A HOUDRY COMBINED TWO-STAGE DEHYDROGENATION 

AND SINGLE-STAGE PURIFICATION PLANT FOR PRODUCTION 
OF 15,000 TONS A YEAR OF BUTADIENE 


Process plants 
4) Dehydrogenation plant. 
b) Purification unit ae 
c) Auxiliaries; services and utilities.......... 


$1,902,825 
955,000 
§§9,100 
$3,416,925 


development expense 
Grand total 


of Mines, and published data for the first five months of 1942 
permits the following estimate of potential n-butane produc- 
tion for the current and future years up to 1944, inclusive: 


From natural gas at gasoline plants 
From cracking processes at refineries...... 
Present in crudes run 


g2,0co Bbl per day 
36,700 Bbl per day 
50,400 Bbl per day 
Normal butane is, therefore, available to the extent of at least 
175,000 barrels per day. 

Because of the high yield of butadiene obtained from butane 
in the Houdry process, 44 plants of this type, charging each 677 
barrels of butane or a total of about 30,000 barrels daily, can 
produce 660,000 tons of butadiene annually, sufficient for the 
final production of 880,000 tons of rubber, or the entire tonnage 
now proposed by the Government to be produced from petroleum. 

By making fullest possible use of existing equipment, an ex- 
penditure for new critical material of less than forty million 
dollars would suffice to build these plants. The first 300,000 
tons of annual capacity of butadiene could be in operation 
within 6 to 7 months and the total required capacity of about 
600,000 tons within 9 months after beginning of construction. 


DESIGN OF PLANT—PROCESS— YIELD 


All Houdry plants are designed to operate on very short on- 
stream periods. Each on-stream period is followed by a re- 
generation step, whereby carbon deposited on the catalyst is re- 
moved and the catalyst maintained in a very active condition. 
The useful life of the catalyst is expected to be more than six 
months. Because of the relatively pure form of the charging 
stock, the carbon deposit is comparatively small. 

High yields obtained in this process reduce the amount 
of charging stock required and, consequently, also the size of 
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equipment necessary to produce TABLE 5 ESTIMATED PRODUCTION COST FOR A HOUDRY COMBINED TWO-STAGE BUTA- 


a given amount of butadiene. 


DIENE PLANT TO PRODUCE 15,000 TONS PER YEAR, INCLUDING PURIFICATION PLANT 


Operating temperatures are Cost per 
relatively low so that the re- Quantity calendar 
é‘ heer Base price per day day 

quirement for materials and Any . 

Sn «lls, eat hie Bam 1 Electric power.......... $0.007 Per kwhr 33600Kwhr $ 235 
expensive alloy stecis 1s kept 2 Fuel oil burned (6,000,000 Bru per bbl)...... 1.10 Bbl? 309 Bbls 340 
toaminimum. Likewise, utili- 3 Steam (from fuel or gas)....... eee 0.33 Per M lb 2040 M Ib 673 
ties, as steam, fuel, power, and 4 Cooling water...... 0.008 Per M gal 10000 Gpm 115 
water required are low, and less 3} Make-up water..... 0.15 Per M gal 300 Gpm 65 

al hs condi ceed dined 6 Operating labor: 
materia is needed for plant anc Process plant, 10 men at $1.20 per hr.... Sect ae 288 
equipment to supply them. Laboratory, 5 men at $1.20 per hr....... pea I 
, 4 sae Migs 44 

The equipment of the dehy- Undistributed labor and supervision. . aS Sage a 10 
drogenation unit for the pro- 7 Catalyst.. dich oa RR Pa et enn 165 
d ea © Stadiaen be lath 8 Solvent..... “3 i Soaareneats 216 

UCtiOn Of Dutadicne 1s similar “2 | “ACSC OReer ere Score site ae 
to that used in the existing 10 Maintenance (exclusive of boilerhouse and water 
Houdry catalytic plants. The system) 6 per cent of $3,036,420..... ete rs 500 
reactors, or catalytic vessels, ‘! Taxes, insurance, 1 per cent of $3,036,420 , 83 
six in number, are of simpler ,, Total operating cost. . \ -— a? 
design than in cracking plants. 13 Butane charge..... $0.06 Gal 677 Bbl 1706 

The charging stock, butane, 2.52 Bbl 
is subjected to dehydrogenat- 14 Fuel-gas credit..... 1.10 Bbl 158 Bbl 174 (cr) 
iaiiielean in oh - .,, %8§ General administrative costs 
ing conditions in the feactors I NE ona ccdednes ees ibsecevts cess eee 684 
in two stages. The first stage 16 Royalty at $0.00125 per lb butadiene... oreer se eas wae te pines 115 
vields butane, butylene, and 17 Total cost (exclusive of amortization)...... Deen te eT ee ca 5265 
lighter gas. The butane and 18 Cost of butadiene (exclusive of amortization ) ‘based. 

8 545. on 66.9 per cent yield from butane, per Ib.. evi acre hanta eee ccinsewe geraClgny 


butylene portion is concentrated 
in a vapor-recovery system to 





TABLE 3 MATERIAL REQUIREMENTS FOR HOUDRY COM- 
BINED TWO-STEP DEHYDROGENATION AND PURIFICATION 
PLANT FOR PRODUCTION OF 15,000 TONS PER YEAR OF BUTA- 


DIENE 
om Weight, tons——— 
“Dehydro- 
genation 
and Purifi- 
separation cation 
unit unit Total 
1 Carbon-steel plate 293 250 $43 
2 Structural steel... 484 143 627 
3 Reinforcing steel.. 63 19 82 
4 Steel tubular material... 1015 360 1375 
5 Steel forgings. 68 38 106 
6 Forged-steel valves 3 2 5 
7 Cast-steel valves... 234 38 272 
8 Cast-steel castings.... 109 ay 109 
9 Carbon-steel bolts 10 3 13 
Total carbon steel 2279 853 3132 
10 Cast-iron castings....... 42 34 76 
11 Cast-iron castings (heat-resisting 15 _ 15 
12 Cast-iron valves.. preeemares 25 13 38 
Total cast iron. ue 82 47 129 
13 27 per cent chrome-steel plate... 30 Hs 30 
14 Low-alloy steel bolts........ 10 3 13 
15 Cast-brass valves. I I 2 
16 Brass tubing..... 19 = 19 
17 Brass and bronze plates and bars 63 ere 63 
18 C eo cable and bars..... 16 16 
19 Lead cable covering. 6 2 8 
Total nonferrous materials 105 3 108 
20 Machinery.. 465 60 525 
(Compressors, exclusive of 
refrigeration ).. :, 2450Hp 470Hp 2920 Hp 
21 Electric motors, number 4 5 9 
(exclusive of refrigeration) 295 Hp s191Hp 486Hp 
22 Transformers, number. 2 ts 2 
23 Switch gear, number... 2 oie 2 
24 Instruments and controls 9 3 12 
25 Special a (cycle timer, 
etc.). . eoccecence 3 eee 3 
26 Insulation 375 125 500 
27 Welding rod, alloy... 3 a 3 
28 Welding rod, carbon stecl...... 24 8 32 


Nore: A 25 per cent addition has been made to all items for con- 
tingency. 


@ Delivered in Texas or Oklahoma. 


TABLE 4 UTILITIES REQUIRED FOR A HOUDRY COMBINED 
TWO-STAGE BUTADIENE PLANT AND PURIFICATION PLANT 
TO PRODUCE 15,000 TONS PER YEAR. 


Electric power, kwhr per day.......... 33,600 
Fuel oil or gas (80,200,000 Bru per we bbl I per d: ay. 309 
Steam, lb per day. 2,040,000 
Cooling-water circulation, gpm.. years nee 
Make-up water for cooling, gpm.. perseaste rece 300 


Nore: If process steam is first expanded through drivers the fore- 
going electric requirement may be correspondingly reduced. 

The foregoing electric-power requirement includes refrigeration 
equipment. If steam- or gas-driven refrigeration compressors or 
steam-jet refrigeration be used, the power consumption may be re- 
duced by 18,000 kwhr per day. 


produce the charge for the second dehydrogenating stage in 
which the butadiene production is effected. 

The heat required for the chemical change of butane to 
butylene and from butylene to butadiene is furnished by burn- 
ing the carbon deposit on the catalyst during the dehydrogenat- 
ing stages. The regeneration of the catalyst is accomplished 
by burning the carbon deposit by passing air through the 
catalyst. The reactors possess sufficient heat-storage capacity 
to eliminate wide temperature fluctuations, and pressure and 
rate of flow are regulated in such a manner as to balance the 
heat required for the chemical reactions with the heat sup- 
plied by the burning of the carbon deposit. 

The Houdry process, so far as is known by the authors, 
is the only process which has developed the technique of utiliz- 
ing the adiabatic cycle of heat produced during the burning 
cycle of the carbon as the principal source of heat required for 
the dehydrogenation cycle. 

The separation and purification of butadiene may be effected 
by one of the available purification processes. 

The high yield of butadiene obtained in the Houdry process, 
as shown in Table 1, is the result of its unique operating cycle. 

Full details of the process cannot be given since secrecy orders 
issued by the U. S. Government preclude their disclosure, ¢x- 
cept when permits are obtained by persons or companies inter- 
ested in the erection of plants to utilize the process. 
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The SUPERCHARGING of 


Two-Stroke DIESEL ENGINES 


By F. OEDERLIN 


MANAGING DIRECTOR, CHARGE OF ENGINEERING, SULZER BROS., LTD., WINTERTHUR, SWITZERLAND 


HE supercharging of 

two-stroke Diesel en- 

gines has always been 
one of the most important 
aims in the development of 
the Diesel engine, and this 
more particularly since the 
four-stroke engine has suc- 
cessfully been supercharged, 
thereby greatly increasing 
its ability to compete. As 
early as 1912, the Sulzer 
two-stroke engine was built 
with “‘extra-charging.”’ 
The principle of this process, 
which is assumed to be 
known, aimed at obtaining 
a supercharging effect. The 
air charge in the cylinder at 


the beginning of the com- FIG. 1 VIEW SHOWING THE FIRST SUPERCHARGED, OPPOSED-PISTON, 


pression stroke was of a 
higher density than had 
hitherto been generally used. 
The extra-charging pressure 
was limited, in accordance 
with the scavenging-air pres- 
sure, to theorder of about 
1.2 to 1.4 atm abs (17 to 20 psia), which, as compared with en- 
gines without extra-charging, gave an increased output of 
10 to 30 per cent. This extra-charging pressure remained 
practically unchanged up to the present day and has been 
increased only in some special cases. The reason for this is 
that any further increase in the extra-charging pressure means 
an increase in the work absorbed by the scavenging pumps 
and, consequently, an increase in the fuel consumption. The 
latter is true as long as the energy of the exhaust gases, 
which increases with the extra-charging pressure, remains un- 
utilized and therefore appears in the energy balance as a loss. 

The adoption of higher supercharging pressures therefore re- 
quires, particularly with respect to fuel consumption, utiliza- 
tion of the exhaust energy, that is to say, its conversion into 
useful mechanical energy. At present the best means for this 
is the exhaust-gas turbine. 


& UTILIZING THE EXHAUST-GAS TURBINE 


The most evident solution would be to use the exhaust-gas 
turbine to drive a rotary compressor supplying scavenging and 
charging air and in this way to eliminate the scavenging pump. 
Unfortunately, it is not possible to realize this method of super- 
charging in practice, since only at high loads and high exhaust 
temperatures is the output of the exhaust-gas turbine sufficient 
for compressing the necessary amount of scavenging and charg- 


Extract from a paper by the author concerning development work 
in connection with the supercharging of two-stroke Diesel engines. 





TWO-STROKE DIESEL ENGINE WITH COUPLED EXHAUST TURBINE, 
WITH WHICH A MEAN EFFECTIVE PRESSURE OF 12 KG PER SQ CM WAS 
REACHED 
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ing air—at low loads the 
supply of air would be in- 
sufficient. The crux of the 
matter, however, is that the 
two-stroke engine, super- 
charged in such a manner, 
could not be started at all, 
since the exhaust-gas_tur- 
bine driving the compressor 
speeds up too slowly after 
beingstarted. Consequently, 
to supercharge the two- 
stroke engine, the energy 
which is required for the 
compressor when the engine 
starts and when it operates 
at low load must be supplied 
from outside. 

It is possible, for instance, 
according to the Sulzer 
process here called ‘“‘high 
supercharging,’” to adopt 
for this purpose a reciprocat- 


‘Number of cylinders 4, bore 190 mm, stroke 2 X 300 mm; super- ing scavenging-air pump, 
charging pressure 2 atm abs; 1-hour rating, 1370 bhp at 750 rpm, and 12 
kg per sq cm mean effective pressure. 


suitably strengthened and 
of such dimensions as to 
give the appropriate degree 
of supercharging, this pump being driven from the crankshaft 
and supplying the total quantity of air required. The energy de- 
veloped in the exhaust-gas turbine must then, in order to be 
utilized, be transmitted to the crankshaft by gearing. The 
reciprocating scavenging-air pump may also be replaced by a 
rotary compressor which is driven directly or indirectly from 
the exhaust-gas turbine coupled to the crankshaft through gear- 
ing. In both cases, the compressor is driven by the Diese] en- 
gine right from the start, and it can supply immediately the 
necessary quantity of scavenging air. The supercharging pres- 
sure can, at least theoretically, be chosen as desired. The most 
efficacious supercharging pressure will vary, however, under the 
influence of various factors. 

Investigations have shown that the indicated output of the 
exhaust-gas turbine is greater than the indicated power ab- 
sorbed by the compressor. A positive area of indicated work is 
therefore available for the charging set. However, because of 
the unavoidable losses in the exhaust-gas turbine and com- 
pressor, the output of the turbine is sufficient to cover the power 
required by the compressor only in the case of large installa- 
tions and when the load on the plant is high. Surplus power 
which may be available in the turbine is then transmitted to 
the crankshaft through the gearing already mentioned. But, 
even with engines of medium and small output, the power re- 
quired by the compressor will be supplied in a large proportion 
by the exhaust-gas turbine. Under average conditions, it can 
be presumed that the power required for the ccmpressor and the 








FIG. 2 TWO-STROKE, TWO-SHAFT, OPPOSED-PISTON DIESEL ENGINE 
(Supercharged to 2 atm abs and apts on. 1560 bhp at 850 rpm in the 
Sulzer Works at Winterthur.) 


output developed by the turbine will balance each other to a 
large extent. 


- TWO-STROKE HIGH SUPERCHARGING 


Based on these considerations, Sulzer Brothers several years 
ago took up the practical realization of two-stroke high super- 
charging. First, a special experimental engine was built and 
submitted to thorough tests. These tests were originally con- 
fined to the Diesel engine alone. The influence of the exhaust- 
gas turbine was imitated by a throttle orifice. The air for 
scavenging and charging was taken from the compressed-air 
system in the works and heated up to the temperature corre- 
sponding to the polytropic compression of a normal compressor. 

With this experimental engine supercharged to 2 atm (28 
psia), a mean effective pressure of 12 kg per sq cm (170 psi) was 
attained with absolutely clear exhaust. This mean effective 
pressure could be maintained without any difficulty for a con- 
siderable length of time. During a special test undertaken 
later on another engine with the same supercharging pressure, 
a mean effective pressure of as much as 13 kg per sq cm (185 
psi.) was maintained for 48 hr. In comparison with the non- 
supercharged two-stroke engine, the increase in mean effective 
pressure or in output was 100 per cent. 

The same experimental engine was then operated with a 
supercharging pressure of 3 atm (43 psia), which allowed 
mean effective pressure of 15 kg per sq cm (210 psi) to be 
reached, that could again be maintained as long as desired 
with the exhaust perfectly clear. 

After the clearance space had been suitably enlarged, the 
same experimental engine was run with supercharging pres- 
sures which were gradually increased to 6 atm abs (85 psia), 
whereby the continuously permissible mean effective pres- 
sure could be raised to 18 kg per sq cm (255 psi) 

Combustion takes place with a relatively large proportion of 
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excess air and, at all loads, gives an absolutely invisible ex 
haust gas, the purity of which shows it to be an excellent 
medium for working an exhaust-gas turbine. 


OPPOSED-PISTON ENGINE USING SUPERCHARGING SYSTEM 


Based on the excellent results obtained with the experimental 
engine mentioned, an engine supercharged to 2 atm abs was 
built; in order to obtain an engine with as high an output per 
cubic inch displacement as possible, the opposed-piston type 
was adopted. The exhaust-gas turbine is overhung from the 
end of the exhaust manifold. Its output is transmitted to the 
crankshaft through gears. The scavenging and charging air is 
supplied by reciprocating compressors coupled to the crank 
shaft. The principal data of this engine are: 


Number of cylinders........ , 4 
go ssce al a ce’ 0-6 eis wc ereraves 6 190 Mm (approx. 7.5 in 
Stroke. . ee ree 2 X 300 Mm (approx. 2 X 11.8 in 
Speed. . Sisdindia egies 750 Rpm 


Piston speed. ee eee 
on SE CEE 
Mean effective pressure at 1-hr 
rating, including turbine and 
0 ere 
Fuel consumption........... 


7.5M per sec (1475 fpm 
1370 Bhp 


12 Kg per sq cm (170 psi 
158 G per — -hr (0.35 Ib per 
bhp-hr ) 


During industrial service in the Sulzer works for more than 
3000 hr, it was found that the newly designed constructional 
elements complied in all respects with the stipulated condi- 
tions. The mechanical transmission of energy between ex- 
haust turbine and crankshaft never gave rise to any trouble 
Even during periods of severe cold, the engine always started 
easily and quickly. This Sulzer engine represents the first prac- 
tically usable realization of a supercharged two-stroke engine 
with built-on exhaust-gas turbine to attain such high mean ef- 
fective pressures. 

In large installations, the mechanical coupling between the 
turbine and the crankshaft can be replaced by an electromag- 
netic or a hydraulic coupling. The transmission of energy 
may also be effected electrically, the supercharging set being 
driven by an electric motor receiving energy from the mains or 
from a separate generator. 


L SUPERCHARGING AT HIGHER SPEEDS 


In order to determine the suitability of high supercharging at 
higher speeds, an experimental engine was built having cylin- 
ders of 120 mm (approximately 4.7 in.) bore and 2 X 150 mm 
(approximately 5.9 in.) stroke, and intended at first to run at 
1500 rpm. This new design also easily reached the mean ef 
fective pressures of the former experimental engines, amount 
ing to 12, 15, and 18 kg per sq cm with supercharging to 2, 3, 
and 6 atm abs, respectively. At 1500 rpm the fuel consump- 
tion was 180 to 190 g per bhp-hr (0.40 to 0.42 Ib per bhp-hr 
leaving out of consideration the turbine output and the power 
absorbed by the compressor which, as mentioned before, prac- 
tically balance each other. Meanwhile, the speed has been 
raised to 2400 rpm, corresponding to a piston speed of 12 m per 
sec (2360 fpm). 

In addition, tests were made on a single-piston engine of 42 
mm (16!/» in.) bore, where the supercharging was at first 
limited to 2 atm abs. These tests too showed that the output 
increases up to this limit practically in direct proportion to the 
degree of supercharging, thus confirming the results obtained 
in this field with engines of smaller bore. 

Based on these results, Sulzer Brothers, Limited, has started 
gradually to adapt its single-piston-per-cylinder engines of 
medium and large bore to the requirements of two-stroke 
supercharging. Simultaneously, a new type of engine has been 
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developed, Fige2, allowing a far-reaching utilization of the 
possibilities offered by high supercharging. This engine, 
of the two-shaft opposed-piston type, has the following data: 


Number of cylinders........ 6 
180 Mm (7.1 in.) 


Stroke....... Sere + ke eT 
Speed....... 850 + ps 
Piston speed... es 6.375 M per sec 
(1250 Fpm) 
Supercharging pressure... 2 Atm abs 
28 Psi) 
Output, 1-hr rating.... 1560 Bhp 


This engine is built in such a way that it can also be super- 
charged experimentally with 6 atm abs, thus raising its output 
to 2340 bhp and further reducing its specific weight. 

Supercharging to 5 or 6 atm abs (70 to 85 psi) represents a 
peculiar case, in that within this range of supercharging, the 
power delivered by the Diese] engine and the power absorbed 
by the supercharging compressor become equal. The effective 
output of the entire plant thus corresponds essentially to the out- 
put of the exhaust-gas turbine. The turbine may, therefore, 
be uncoupled from the Diesel engine and from the compressor 
without the energy balance of the whole set being thereby dis- 
turbed. The set, comprising Diesel engine and compressor, 
here designated ‘‘power-gas generator,’’ fulfills the same pur- 
pose as, for instance, a boiler in a steam power station. The 
entire effective output is given up by the power gas turbine 
which corresponds to the steam turbine of the steam-power 
station. Accordingly several power gas generators can be ar- 
ranged to work on one common power gas turbine. 


‘X-FREE-PISTON POWER-GAS GENERATORS 

This power-generating process can also be accomplished by 
means of free-piston power gas generators. With power gas 
generators of this kind, each of the opposed pistons of the 
Diesel part works directly on a compressor piston which com- 
presses the scavenging and charging air. No crankshaft is 
provided. The two pistons are merely coupled to each other 
by a linkage which insures their running symmetrically. 
The volume of the clearance space adjusts itself automatically 
to suit the supercharging pressure used at the moment. 

The power-gas process represents a possible realization of the 
“gas turbine."’ A particularly remarkable feature is the high 
thermal efficiency of 35 to 40 per cent, without adopting any 
recuperators or similar apparatus and at service temperatures 
of only 450 to 500 C (840 to 935 F). The power-gas turbines 
are small and simple. The reliability in service of the whole 
plant is increased by the independence of the individual power- 
gas generators. Critical speeds are not to be feared, since the 
separate power-gas generators are coupled to each other only 
by a very flexible gas column. With the power-gas process, 
outputs may be obtained which hitherto were beyond the 
range covered by the Diesel engine, and with specific weights 
corresponding to those of the lightest steam installations. 

The power-gas process has been thoroughly studied theo- 
retically and practically by Sulzer Brothers in both variants: 
with crarkshaft and with free-piston power-gas generators. 

The supercharging pressure may be increased beyond 6 atm 
abs. With the power-gas process, however, the exhaust-gas- 
turbine output must be drawn upon in this case for the com- 
pression work, since the power required ~-by the compressor 
exceeds the power developed by the Diesel engine. 


ARRANGEMENT OF TYPICAL SUPERCHARGED UNITS 


Figs. 3,4, 5, and 6 give some idea of the space requirements 
and the general layout resulting from the adoption of super- 
charged two-stroke Diesel engines. 
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Fig. 4 shows a stationary power plant of 7000 bhp, compris- 
ing two supercharged, two-stroke, two-shaft, opposed-piston 
engines with one common electric generator. Scavenging and 
charging air is supplied by an axial compressor consisting of a 
high- and a low-pressure part with an air cooler arranged be- 
tween them, the compressor being driven by an exhaust-gas 
turbine. The energy, which the latter cannot supply when 
starting and at low loads, is obtained from an electric motor 
connected to the power system of the works and running idle 
when the Diesel engines are working at full load. 

Fig. 5 illustrates the Diesel-electric machinery of a large 
motorship of 37,500 shp. This plant comprises 10 two-stroke, 
two-shaft, opposed-piston, electric generator sets, of which 9 are 
available for supplying the propelling energy required at full 
load, while one is used for supplying electricity for general serv- 
ice. The scavenging and charging air is supplied by recipro- 
cating compressors driven directly from the crankshafts. The 
energy delivered by the electric generators is used to drive .wo 
propulsion motors, each developing 18,750 bhp at 130 rpm. 

In the case of the plant shown in Fig. 5, reversibility is in- 
sured by the electric transmission in the usual way. The 
highly supercharged two-stroke engine can, however, be also 
direct-reversed by separating the supercharging set from the 
Diesel engine and getting from an auxiliary electric motor 
energy still lacking when starting and at low loads, as is the 
case in the plant illustrated in Fig.4. Another possibility con- 
sists in adopting reciprocating compressors to supply the 
scavenging and charging air, and to connect the exhaust-gas 
turbine to the engine through a clutch coupling. A promising 
solution of the reversing problem is also represented by the 
reversible propeller, the blades of which can be inverted while 
the plant is running, thus making it possible to reverse the 
vessel without changing the direction of rotation of the en- 
gines. 

Fig. 6 represents a marine plant of 3900 shp with a hori- 
zontally arranged supercharged , two-stroke, two-shaft, opposed- 
piston Diesel engine which can be reversed directly in the 
usual manner. The large wheel of the synchronizing gear 
serves at the same time as a reducing gear, driving at 112 rpm 
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FIG. 3} COMPARISON BETWEEN SPACE REQUIRED BY: A NONSUPER- 

CHARGED, 2000-BHP, TWO-STROKE DIESEL ENGINE WITH CROSSHEAD} 

A NONSUPERCHARGED, 2000-BHP, TRUNK-PISTON, TWO-STROKE 

DIESEL ENGINE; AND A 2000-BHP, TWO-STROKE, OPPOSED-PISTON 

DIESEL ENGINE, SUPERCHARGED ACCORDING TO THE SULZER 
PROCESS 


(The darker indicator diagram of the supercharged engine shows the 
work done in the Diesel cylinders. The work resulting from the ex- 
haust-gas turbine and the supercharging compressor is, as regards area, 
almost identical with the lighter crosshatched lower diagram area of 
the nonsupercharged engine. 
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(The plant comprises 10 two- 
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LAYOUT OF A STATIONARY POWER PLANT OF 7000 BHP WITH TWO SUPERCHARGED TWO-SHAFT ENGINES 


(The Diesel engines, coupled to one electric generator, have 9 cylinders of 180 mm bore and 2 X 225 mm stroke. When supercharged to 3.5 
atm abs and running at 1000 rpm, the mean effective pressure at full load is 15.3 kg per sq cm and the output 3500 bhp per engine. ) 
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SPACE REQUIRED BY A DIESEL-ELECTRIC MARINE PLANT OF 37,500 SHP 


shaft generating sets, of which 9 are used for propulsion and 1 for providing clectricity for general use. W8Each 
engine has 6 cylinders of 320 mm bore and 2 X 400 mm stroke. 


At the service speed of 450 rpm and with a charging pressure of 2.5 atm abs, 
the mean effective pressure is 12.1 kg per sq cm.) 
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the propeller shaft coupled to it. The exhaust-gas turbine 
drives the large wheel through a hydraulic coupling and a 
countershaft. When the vessel is moving astern, the hydraulic 
coupling is disengaged by emptying it. 

PRACTICAL CONSIDERATION OF QUALITIES 


Oo 

The highly supercharged two-stroke Diesel engine will, 
in the first place, be employed where stricter requirements 
with regard to weight of the power plant and space it occupies 
have to be complied with as, for instance in traction, in certain 
kinds of ships, and, in general, in plants intended for taking 
peak loads or serving as stand-by. 

The supercharging set of the supercharged two-stroke engine 
may be regarded as a constant-pressure gas turbine, i.e., a gas 
turbine with continuous combustion, the combustion chamber 
of which is replaced by a supercharged Diesel engine. The 
supercharging set has, as in the case of the gas turbine, an indi- 
cated output of positive value. While, in the case of the gas 
turbine, only the difference between the output of the turbine 
and the power absorbed by the compressor appears as effective 
output, this is increased, with high supercharging, by the out- 
put obtained from the Diesel engine. Its effect appears clearly 
in the thermal efficiency, which is of the order of about 40 per 
cent with high supercharging, while it amounts to about 18 
per cent with the simple gas turbine. 

Replacing the combustion chamber of the gas turbine by a 
Diesel engine is also justified with respect to the heat load, 
since it is in any Case necessary to cool the hot gases from their 
initial temperature of 1500 to 2000 C (2700 to 3600 F), to about 
500 to 600 C (900 to 1100 F), before admitting them to the ex- 
haust-gas turbine. Instead of effecting this cooling by admix- 
ture of excess air, as is the case in the gas turbine, this cooling 
takes place in the supercharged Diesel engine, mostly through 
adiabatic expansion of the gases in the Diesel cylinders, where 
they at the same time perform useful work. 

When the supercharging pressure of the Diesel engine is 
further increased, the swept volume becomes smaller and 
smaller, the clearance remaining the same. In the limiting 
case, the swept volume becomes zero, and the Diesel engine is 
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then reduced to nothing but clearance space. This clearance 
space is then identical with the combustion chamber of the 
hypothetical high-pressure gas turbine, which because of its 
high working temperatures can at present not yet be realized. 
On the other hand, this working process can, as has been 
shown, be carried out with good efficiency in the supercharged 
Diesel or in the power gas plant. / 

Also, from a constructional point of view, it is logical to 
place the combustion process and the higher compression and 
expansion pressures into the Diesel cylinder, this being the most 
suitable structural element therefor. Since, however, the swept 
volume of the Diesel engine is an important factor in the cost 
of the whole power plant and is only poorly utilized in the 
lower part of the indicator diagram, it is again logical, as far 
as it is possible to do so, to confide this part of the compression 
and expansion work to radial or axial compressors and to tur- 
bines, which, as is well known, are cheaper, lighter and smaller, 
and have proved especially well suited for handling large quan- 
tities of gases at low and medium pressures. 
wi CONCLUSIONS 

From these considerations and the results obtained, it can be 
concluded that there are important reasons in favor of this com- 
bination of the Diesel engine and the gas turbine. It offers an 
increase in thermal efficiency of more than 100 per cent, as com- 
pared with the gas turbine, and an increase in mean effective 
pressure of 100 to 200 per cent, as compared with the nonsuper- 
charged Diesel engine. 

Nevertheless, the gas turbine should acquire importance as 
well as the power-gas process, especially in fields where units of 
great power are needed, provided that its efficiency, at full load 
and particularly at part load, can be considerably improved. 
For this reason Sulzer Brothers, Ltd., has devoted much atten- 
tion to the gas turbine and has at length taken up the realization 
of a gas turbine of its owndesign. The gas turbine will not be 
able to replace the Diesel engine, whether supercharged or 
not, since the latter can still claim to have the highest ther- 
mal efficiency of any form of thermal prime mover, and it 
will maintain this superiority also in face of the gas turbine. 
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8 Auxiliary Diesel engines sea water 
9 Air compressors coupled Ballast 
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7 Oil cooler machine 
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FIG. 6 MARINE INSTALLATION OF 3900 sHP 
The horizontally arranged two-stroke, two-shaft, yee apr engine comprises 6 cylinders of 320 mm bore and 2 X 400 mm stroke. 


At 448 rpm, with a charging pressure of 2 atm abs, t 


¢ mean effective pressure is 10 kg per sqcm. The synchronizing gear is designed as re- 


duction gear and with the large wheel drives the propeller shaft at 112 rpm. The scavenging and charging air is here supplied by reciprocat- 


ing scavenging pumps; it could be supplied by rotary blowers. 


The exhaust-gas turbine works on the large wheel of the synchronizing gear 


through a hydraulic coupling.) 
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FIG. 1 FLOW DIAGRAM FOR TYPICAL PLANT 
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Comparison of POW ER-PLANT 
HEATER ARRANGEMENTS 


By M. G. J. BOISSEVAIN anp A. H. SHAPIRO 


DEPARTMENT OF MECHANICAL ENGINEERING, MASSACHUSSETTS INSTITUTE OF TECHNOLOGY 


rates of power plants with three and four extraction 

points and various heater arrangements. The variations 
studied are: (1) Open heaters versus closed heaters. (2) Use 
of desuperheating heater for the high-pressure extraction steam. 
(3) Cascading drip of closed heaters to lower pressures versus 
pumping it to higher pressures. (4) Use of drip coolers when 
drips are cascaded to lower pressures. 


r NHE purpose of this investigation is to ascertain the heat 


BASIS OF COMPARISON 


All plants operate with the same steam conditions of 864.7 
psia and 900 F at the throttle and 1.4 in. Hg back pressure. 
Steam conditions at the bleed points for plants with four extrac- 
tion points are those of a recently installed plant. A list of 
corresponding enthalpy and pressure values for the turbine- 
condition curve of this plant is given in Table 1. Plants having 
three extraction points operate with this same condition curve; 
the bleed-point pressures for these plants are those of another 
recent installation which has the same throttle conditions and 
condenser pressure. The final feedwater temperature for both 
three- and four-extraction-point plants is in the vicinity of 
the optimum final feed temperature. ! 

The choice of pressure drops from bleed points to heaters was 
governed by representative operating conditions. Table 2 gives 
the bleed-point pressures and enthalpies, pressure drops, and 
heater pressures for all plants. The pressure drop across the 

1 **Mechanical Engineers’ Handbook,"’ edited by Lionel S. Marks, 


fourth edition, McGraw-Hill Book Company, Inc., New York, N. Y., 
1941, p. 1238. 





TABLE 1 CONDITION-CURVE DATA 
Enthalpy, Btu per Ib Pressure, psia 
1453.1 864.7 
1340.0 212.0 
1300.0 140.0 
1250.0 78.5 
1200.0 41.7 
1150.0 19.2 
1100.0 8.50 
10§0.0 3.40 
1000.0 r.22 
982.2% 0.688 


* Includes leaving loss. 


TABLE 2 TABULATION OF BASIC VALUES 
Bleed point Heater 
pressure, AP pressure, hb 
Bleed point psia psi psia Btu per lb 
= | i 864.7 - : 1453.1 
ge | t 179-5 5-5 174.0 1323.0 
a= 3 64.5 2.§ 62.0 1234.0 
eS 3 13.14 1.14 12.0 1124.0 
3s \C 0.688 , 982.2 
4{T 864.7 ” Bd 1453.1 
si. 173.0 5.0 168.0 1319.0 
58) 2 97.0 3.0 94.0 1267.0 
ms} 3 25% r2 34.0 1190.0 
&| 4 7.§2 0.§2 7.00 1093.0 
__ lc 0.688 982.2 
T = throttle C = entrance to condenser 
1 = first bleed point AP = pressure drop between 
2 = second bleed point extraction point and heater 
3 = third bleed point 4 = enthalpy at extraction point 
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fourth bleed point 





Norte: 4, includes leaving kinetic energy. 
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TABLE 3 TABULATION OF RESULTS 
Plant Plant Number of Heat rate, 


wT W} w2 W3 w4 a 
no. symbol bleed points Bru perkwhr |b per hr lb per hr Ib per hr lb per hr lb per hr lb per hr 
I (D)OOO0O 4 9311 335,600 16,210 20,750 23,270 23,270 252,100 
2 OOOO 4 9318 334,850 15,140 20,770 23,290 23,290 252,360 
3 (D)OC, CO* 4 9318 336,050 18,050 20,400 21,810 23,220 252,570 
4 CCCC 4 9343 334,260 14,960 20,600 23,130 22,010 253,560 
5 CCCC 4 9345 334,270 15,590 19,860 23,140 22,020 253,660 
6 CCOC* 4 9352 334,510 15,800 20,790 22,060 22,060 253,800 
7 CCCC 4 9354 334,690 14,980 20,740 24,999 19,910 254,070 
8 COC. C 4 9357 334,710 15,800 22,460 20,260 21,990 254,200 
9 CCCC,4 4 9359 334,750 15,850 22,150 20,620 22,150 253,980 
10 (D)O00O 3 9361 339,500 27,570 27,670 30,020 a 254,240 
11 -D)OCO* 3 9367 339,910 29,160 26,220 30,140 : 254,390 
12 OOO — 3 9375 337,840 25,190 27,740 30,099 ’ 254,820 
13 CCCC 4 9386 335,720 15,840 22,530 25,210 16,710 255,430 
14 (D)COC 3 9388 338,960 27,990 26,720 28,880 ~ 255,370 
15 C,OC* 3 9391 336,830 23,500 28,860 28,810 me 255,660 
16 COO2 3 9392 336,870 25,270 25,760 30,190 - 255,650 
17 COC* 3 9402 337,230 25,400 26,970 28,940 = 255,920 
18 are ) 10,317 295,710 a? : ; os 295,710 
* Heater arrangement is that of an actual power plant. wy = mass rate of flow to throttle. 
NoteE: w, = mass rate of flow from first bleed point. 
All plants deliver 40,000 kw at generator terminals. w2 = mass rate of flow from second bleed point. 
Heat rates are based on generator output. w3 = mass rate of flow from third bleed point. 
Heat rates are accurate to 2 Bru per kwhr. w4 = mass rate of flow from fourth bleed point. 
Mass flows are accurate to 100 |b per hr. w. = mass rate of flow to condenser.. 


steam side of a desuperheating heater was taken as 4 psi. generator losses was taken as 800 kw at 40,000 kw generator 
Terminal-temperature differences of 5 F were assumed for all output. 

closed heaters. A desuperheating heater was assumed to cool To simplify computations and in order not to lose track of 
the steam to a state of 20 deg superheat. Drip coolers were the fundamental purpose of this investigation, the following 
assumed to cool the drip to a temperature of 5 Fabove the tem- _ items were neglected: (1) Boiler blowdown; (2) gland leakage; 
perature of the entering condensate. The drip from closed (3) all steam losses to soot blowers, fireless locomotives, etc.; 
heaters and the condensate leaving open heaters were assumed (4) steam used by air ejectors; (5) enthalpy increase of conden- 
to be saturated liquid. The sum of the bearing losses and _ sate in air-ejector condensers, oil coolers, air or hydrogen cool- 
ers, and pumps; (6) changes in elevation, differences in kinetic 










































































9420 energy (other than leaving loss of turbine); (7) heat losses; (8) 
auxiliary power. 
94/0 
a EXPLANATION OF SYMBOLS 
a IT-CO€ The system of symbols employed indicates the heater arrange- 
9339 46-COO * ment without the aid of flow diagrams. The symbol (D) indi- 
15-CoOl cates that the steam from the first extraction point passes 
9380 4-Q)COC through a desuperheating heater before entering the first-point 
X 12-000 : heater. The letter O symbolizes an open heater and C a closed 
SS 9370 M1-(Q)0CO Roll 43-CCCE — heater. The order in which the letters O and C appear corre- 
« 10-(Q)000 Se * sponds to the order of the bleed points from which the heaters 
7 os receive their heating steam. The underlining in C indicates 
x ee 7-€CCE that the drip of the closed heater is pumped into the condensate 
X 9350 6-cCOC * stream which has just left this heater, while plain C indicates 
> 5-COCC that the drip is cascaded into the next lower pressure heater. 
“~~ 4-CCCC The circle in C, symbolizes a drip cooler through which the dri 
Asterisk indicates === onl o Sy P & P 
: F540 aw arrangement /$ 3-OCoLO * passes before entering the next lower pressure heater. As an 
Wy that of an actual plant 2-0000 example, Fig. 1 shows a flow diagram for a plant bearing the 
> ae /-(2)0000 symbol (D)OCC.C. 
NS ne 
i, 9320 RESULTS 
ww ; 
¥ 93/0 For each plant studied there were computed the heat rate and 
the various mass rates of flow, for a generator output of 40,000 
Heat Rate for Straight Condensing Plant = 10,3/7 — kw. These results are in Table 3, which gives the plants in 
9300}— nh § P 
! | order of increasing heat rate. Fig. 2, which is a graphical pres- 
3 4 VT. entation of the results, shows the heat rate and the number of 
NUMBER OF BLEED POINTS extraction points for each plant. 
FIG. 2 ~ COMPARISON OF HEAT RATES FOR VARIOUS HEATER Computed mass rates of flow are accurate to 100 |b per hr, and 


ARRANGEMENTS heat rates are accurate to 2 Btu per kwhr. 
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DISCUSSION OF RESULTS 


Comparison of the heat rates for a pair of plants which differ 
in only one respect will indicate the effect of the single variable 
involved. For instance, comparison of plant 16 with plant 12 


Plant 16...... «2 es . .9392 Btu per kwhr 
oe? So) 9375 Btu per kwhr 


shows that the replacement of a first-point open heater by a 
first-point closed heater, the drip of which is cascaded to lower 
pressures, results in an increase in heat rate of 17 Btu per kwhr, 
other things remaining the same. Comparison of plant 4 with 
plant 13 


Plant 4..........CCCC..........9343 Btu per kwhr 
Plant 13...... .. CCCC ae . .9386 Btu per kwhr 


shows that a saving of 43 Btu per kwhr results if the drips from 
all closed heaters are pumped up to higher pressures rather than 
cascaded cumulatively into the lowest pressure heater. 

In making comparisons of this sort, it must be remembered 
that the numerical results apply only for the specific conditions 
mentioned under “‘Basis of Comparison.’ However, it is 
probable that the same relative results would be obtained for 
different conditions, provided that they are reasonably chosen. 
Particular caution should be taken in comparing plants which 
have different numbers of bleed points, since the choice of 
bleed pressures may have an important bearing on the results. 

The following general conclusions concerning heat rates may 
be drawn: 

1 Open heaters are better than closed heaters. Compare: 


eee 3) ee 9318 Btu per kwhr 
a ee << a .. .9343 Btu per kwhr 
 }. ee to) 9361 Btu per kwhr 
Penee 38....... (D)OCO....... . .9367 Btu per kwhr 
Plant 16....... > ae 9392 Btu per kwhr 
Plant 17....... COC eee 9402 Btu per kwhr 
Plant 6.........CCOC...........9352 Btu per kwhr 
Plant 13....... -CCCC Biehi kode dose .9386 Btu per kwhr 
Plant 12....... .OOO............9375 Btu per kwhr 
Plant 16......... COO............9392 Bru per kwhr 
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2 A desuperheating heater for the first-bleed-point steam 
results in a saving of approximately 14 Btu per kwhr for three 
bleed points, and 7 Btu per kwhr for four bleed points. The 
magnitudes involved here are dependent to a great extent on the 
superheat at the first bleed point, and the pressure drop across 
the desuperheating heater. Compare: 


Plant 10..... ..CD)OOO....... .9361 Btu per kwhr 
Pane 12....... O0D...... ..... 9375 Btu per kwhr 
(D)COC. See 


Plant 14....... . .9388 Bru per kwhr 
Plant 17........COC............. 9402 Btu per kwhr 
Plant 1........G@D)OOOO....... .9311 Btu per kwhr 
Plant 2........0O000........... 9318 Btu per kwhr 


3 Regarding the disposal of the drip from closed heaters, 
pumping to higher pressures is best, cascading to the next lower 
pressure heater through a drip cooler is next best, and cascading 
directly into the next lower pressure heater is worst. Compare: 


i. See 6 2 a .. .9343 Btu per kwhr 
i ae EEX... . .9345 Btu per kwhr 
Faemt 4....... .CCCC.. .. .9343 Btu per kwhr 
a Sen . .CCCC.. . .9354 Btu per kwhr 
Plant 8...;... oe C aR Eaias 9357 Btu per kwhr 
Piant 13......... -CCCC. “8 .9386 Btu per kwhr 
Plant 15......... .C,OC. = .9391 Btu per kwhr 
Ses |. aa ee 9402 Btu per kwhr 


4 Cascading the drip cumulatively through several closed 
heaters magnifies the deleterious effect of cascading the drip 
down rather than pumping it up. Compare: 


Plant 4..........CCCC..........9343 Btu per kwhr 
i ee: ee _...9345 Btu per kwhr 
te i: ae ....-9386 Btu per kwhr 
Plant 4..........CCCC..........9343 Btu per kwhr 
Plant 7..........CCCC..........9354 Btu per kwhr 
ee: : aap Be 9386 Btu per kwhr 


Coal Follows Through 


(Continued from page 772) 


with a definitely known supply of about 13 years, and which 
should be under option for the specific use of automobile, avia- 
tion, Navy and ocean-going vessels, is not the most conserva- 
tive judgment, to say the least. 

I am fearful we have been soft in our ways of looking at many 
of our day-to-day problems, not realizing what the problems of 
tomorrow might be. Those engaged in the coal industry in the 
past and possibly at present have been responsible for this condi- 
tion, at least in some considerable measure, through their lack 
of foresight as to what was good for the users of fuel, as well 
as for their industry. 

So much for the state of affairs in which we find ourselves. 
What shall we do now to best prepare for what may be a much 
more acute situation than we have even yet contemplated? 

1 While there are shortages of many materials and equip- 
ment needed for the conventional methods for conversion from 
oil to coal, there should be no shortage of brains and applied 
effort on the part of those who have spent years studying com- 
bustion and the uses of coal and looking for the place and oppor- 


tunity to use their knowledge. It takes very little critical 
material for full-sized working experiments, and our Govern- 
ment has been helpful in permitting and, if need be, in promot- 
ing projects of merit when properly planned. 

2 Coal producers should maintain quality of fuel for maxi- 
mum economy, considering cost of production, freight, and 
handling; their agents should see that fuel is distributed to users 
where it is best fitted to their handling and burning equipment 

3 Every one responsible for the storage, handling, and burn- 
ing of any fuel should be alert and diligent in obtaining the re- 
quired output at the maximum obtainable efficiency. 

4 Cleanliness, both as to coal dust and smoke, should be 
exercised now more than ever. It is economical, it is fore- 
sighted to keep as clean as possible with coal. 

5 Most important of all is to have enough good coal availa- 
ble at every place of use when needed, so that our railroads will 
not falter nor any defense plant slow down for lack of power. 
So far you have done a good job, let us not stop to boast—let 
us do still better. 
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N THE development of large-scale production of nearly all 

types of machines, the transposition of engineering and 
design information from the drawings to the metal machine 
part itself or to the templates to be used in the manufacture of 
the part is a step requiring many hours of a skilled workman's 
time. It is also a source of possible error, particularly in the 
case of the more complex parts, requiring the location of many 
arc centers and noncircular mathematical curves. Where the 
product in question is formed from flat stock, templates of 
metal or other sheet material are extensively used. 

A striking example of this is found in aircraft production 
where thousands of planes may be built from one model. In 
the design of a new plane, a lofting procedure, similar to that 
used in the construction of ships, is necessary. With the 
general form, the tentative lines, and the stress-bearing struc- 
ture determined by the aeronautical designer, the plane is drawn 
to full scale on the loft floor. Many sections are drawn and 
the outlines adjusted or ‘‘faired’’ to insure smooth transition 
of form throughout the airplane surface. From this layout, 
detail drawings are prepared. To avoid dimensional changes, 
these drawings are made on sheet metal previously sprayed 
with a white lacquer. Care is taken to see that the delineation 
is within the required tolerance of the finished part. From 
these drawings, templates are made. These templates should 
carry all information concerning the part to be made, its con- 
tours, necessary drilling, location and degree of bending, etc. 

In airplane production, several templates may be required for 
each part, and several copies of each template may be necessary 
where a number of production lines are occupied on the same 
model. For example, contour templates, jig templates, bend- 
ing templates, and checking templates may be required. For 
a single airplane model, 25,000 templates may be used. To 
lay out these templates by hand would be a prodigious task, 
giving rise to frequent errors and delaying for months the 
starting of actual production. To overcome this difficulty, 
many suggestions have been made both for photographic and 
nonphotographic methods. Nonphotographic methods may 
require special drafting techniques and have other limitations 
which, in general, make them undesirable. 


PHOTOCOPYING DIRECTLY ON TEMPLATES 


Photocopying methods have long been used for the produc- 
tion of tracings, blueprints, photostats, engraving plates, etc. 
The large dimensional changes in paper or film base, caused by 
varying relative humidity, have prevented the use of these 
materials in the construction of templates. In order to use 
photography directly, it is necessary to photosensitize the tem- 
plate material itself. 

The most direct procedure would be to coat the sheet mate- 
rial as paper and film base are coated. This presents many 
difficulties, however. If the sheet is coated by the photo- 
graphic-goods manufacturer there are serious problems of light- 
tight packaging, storage, and transportation of large sensi- 
tized sheets. The sizes needed and the difficulty of predicting 
accurately, some weeks in advance, the quantities of each re- 
quired would necessitate providing a large sheet storage in the 


Contributed by the Production Engineering Division and presented 
at the Fall Meeting, Rochester, N. Y., October 12-14, 1942, of Tue 
American Society or MecHANICAL ENGINEERS. 
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user’s factory. Some of these difficulties would be overcome 
if the liquid emulsion were coated on the sheet material by the 
user, but a host of new ones would arise. Emulsion perform- 
ance is affected by many things, such as temperatures of 
emulsion and base material at coating, uniformity of thick- 
ness of coating, rate of drying, age of the emulsion, and 
cleanliness of the coating process. There is also a real prob- 
lem in insuring a firm dependable bond between the base mate- 
rial and the emulsion layer which will withstand cracking and 
peeling throughout the required life of the template. All of 
these difficulties have been met by the development of “‘matte 
transfer paper,’’ which consists of a projection-speed emulsion 
coated on a temporary paper base at the photographic factory 
and shipped in long rolls to the user. As it is required, this 
material is cemented, with the emulsion side in contact, to a 
previously prepared sheet of template stock by a very simple 
process. When the laminating cement is sufficiently cured, 
the paper base is stripped away leaving a firmly adhering 
photosensitized coating on the sheet material. The process 
is rapid and neat and, with reasonable care, completely satis- 
factory material is obtained. 


REQUIREMENTS FOR REPRODUCING DRAWINGS 


A satisfactory system of reproducing drawings must fulfill 
three requirements: 


1 Exact dimensions must be preserved in the copy. Toler- 
ances of 0.001 in. per ft may be required. 

2 The draftsman’s lines in the original copy must be faith- 
fully reproduced. They should not become thickened, broken, 
or distorted in the copy. 

3 Photosensitive materials used should be readily applicable 
to soft-body steel, galvaneal, aluminum, terne plate, plywood, 
or any other sheet material to which a drawing might be 
transferred. The bond should withstand subsequent shop 
operations necessary in fabrication. 


In addition to the foregoing, it is desirable that the process 
should be simple, easy to operate, and rapid. Both right and 
mirror images may be required. Increase or decrease in scale 
is often desirable. Materials used should be readily available 
and economical. Processes should be of such a nature that 
adequate illumination is permissible. Tracings should be 
made by the same process. 

Present processes do not satisfy all these requirements com- 
pletely, but they have proved sufficiently valuable to obtain 
widespread acceptance. They are being continually improved 
and their scope widened. 


PROJECTION METHODS 


When drawings are transferred by projection methods, the 
original drawing is made full scale on a lacquered-metal draw- 
ing board using either pencil or ink, the lines being about 
0.005 in. thick. With a suitable camera, a reduced-size nega- 
tive on a glass plate is made from each drawing. A reduction 
to one-fourth or one-fifth size has been found most practical. 
The negatives thus obtained can be projected to full scale or to 
any desired scale onto sensitized tracing cloth, sheet metal, or 
plywood by means of the same camera. The relative positions 
of negative, sensitized plate, and lens govern the size ratio. 
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The surface of the metal or plywood must be photographically 
sensitized with a well-bonded layer. The exposed sheet is 
developed and fixed in the usual manner, yielding a true image 
positive print. With proper camera construction, installation, 
and proper care, reproductions will duplicate the size of the 
original within very close limits. 

The chief requirement of the projection method lies in equip- 
ment which gives easy, accurate control of dimensions. A 
good process lens is satisfactory for normal work, 30-in. focal 
length probably being most suitable. This allows 5-ft X 10-ft 
sheets to be photographed at 5:1 reduction, which is not so 
large that an excessively long camera is required. More im- 
portant perhaps than the lens is its perfect positioning with re- 
spect to the copy board and negative, which calls for a some- 
what elaborate camera with an adequate calibration of copy 
board and negative distances. The process has greatest ver- 
satility because it allows for expansion or reduction in size. 
Thus, it is possible to allow for the shrinkage in the mold when 
shrink layouts are made for castings. Scale can be reduced so 
that models can be rapidly made for trial in the wind tunnel. 
With sensitized tracing cloth, reduced-scale blueprints are 
readily made for shop or other use, allowing an economy in 
blueprint paper. This versatility makes a camera almost a 
necessity in any completely equipped photographic department, 
in spite of the care required in its operation, the difficulty at the 
present time in obtaining cameras, and their cost—approxi- 
mately $15,000 for the best quality. 

To insure accurate reproduction of drawings, it is necessary 
to observe great care in the construction and installation of the 
camera. Negative holder, lens, and copy board must be held 
parallel to very close limits and all three units should be posi- 
tioned from the same structural member. The entire structure 
should be suspended or supported in such a manner that build- 
ing vibrations or like disturbances will not cause relative motion 
between the camera and the copy board. Ina camera which has 
given satisfactory service, the structure carrying the three ele- 
ments is built about a steel tube having an outside diameter of 
14 in. This is supported from pipe columns. 

The copy board for photographic-template work should be 
of the vacuum type in order to insure holding the metal drawing 
board and the sensitized metal plate in the focal plane. Maxi- 
mum deviation of 0.002 in. of the copy-board surface from a true 
plane has been found satisfactory. Fairly small departures from 
the plane would probably remain in focus due to the depth of 
field of the lens but, if near the outer edge of the drawing, 
would result in displacement of the lines from their correct 
positions. 

In any camera installation, one element should be fixed and 
the other two adjustable. A satisfactory arrangement is to 
have the negative holder fixed in one wall of a room with the 
lens and copy board mounted on a structure extending across 
the room. Moving the lens and copy board is frequently done 
by electric motors with the final adjustment being made manu- 
ally. Positioning indicators, reading to 0.001 in., are desira- 
ble for accurate work 


USES OF THE PROJECTION METHOD 


1 Exact duplicates, reductions, or enlargements of the 
engineering drawing are easily made. 

2 Parts for an experimental or production airplane can be 
produced by laminating ‘‘matte transfer paper’’ emulsion 
directly onto the alclad or dural that is to be used in the fabrica- 
tion of the part. In this way all cuts, drill holes, rivet holes, 
lightening holes, forming outlines, and any other information 
pertinent to the fabrication of the part can be indicated by the 
photographic image. 

3 Drill jigs may be laid out directly in the camera with 
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the location and size of each drilled hole shown. Any necessary 
weight sheet or plate may be photosensitized and the layout 
accurately reproduced thereon, the holes ‘‘buttoned’’ and bored, 
and the bushings inserted. In work which permits large toler- 
ances, the labor needed to produce satisfactory drilling jigs 
and templates can be greatly reduced. 

4 Templates are produced in the same manner as second 
originals and are used as flat patterns for cutting out sheet 
parts that are to be formed or used flat. 

5 Router blocks may be produced directly by printing on 
thin metal sheets, which are later fastened to masonite or ply- 
wood, and cut to the desired outline. These blocks are then 
used to guide router tools which form many flat parts simul 
taneously from a stack of metal sheets. 

6 Form blocks are usually made of tempered masonite, the 
print being made directly on the masonite surface. These 
blocks are used for forming parts in either a drop hammer or a 
hydraulic press. 

7 Models of irregular punches and dies to be used in deep 
forming in hydraulic presses or drop hammers may be made 
rapidly and quite accurately. Contour planes spaced regularly 
(i.e., l-in. centers) are established and the contours drawn for 
each station. These contours are then photographically 
printed on thin sheet metal and, after processing, the template 
for each contour station is cut to the line. These templates are 
assembled on a base in which parallel slots are cut, spaced the 
same as the original contour planes. Plaster of Paris is poured 
into this mold and wiped off to conform with the contours. 
The mold thus formed is used to cast permanent metal blocks. 

8 Reduced-scale models for wind-tunnel experiments are 
easily made on the camera by changing the degree of enlarge- 
ment to conform with the model size required. By this process, 
extreme accuracy of scale can be obtained in models as small as 
'/e4 of the original. 

9 In order to save considerably in the cost of blueprint or 
diazo materials and to facilitate handling prints in the shop, it 
is common practice for the aircraft plants to make their photo- 
tracings from engineering drawings at one-half scale. On one 
job recently surveyed, which involved the reproduction of 
thirty thousand drawings, there was a saving of nearly a mil- 
lion square feet of blueprint materials, which represented an 
actual cost of approximately ten thousand dollars. 


CONTACT METHODS 


In the contact methods of image formation, the original 
drawing is placed in contact with the photosensitized sheet and 
exposure made either by ordinary light or by X rays. This 
method avoids any possible change in dimensions from original 
to copy. Change of scale is not possible. 

The original drawing may be made on a transparent material 
like glass or Vinylite and printed on the photosensitized sheet 
by transmitted visible light. Transparent drawing-board ma- 
terials must be selected with care because few transparent sheet 
materials have sufficient dimensional stability to serve satis- 
factorily for accurate work. Vinylite covered with an opaque 
lacquer has been used. In this case, the drawing is made by 
scribing through the lacquer, and either true or mirror-image 
reproductions can be made, depending upon whether the sheet 
is placed face up or face down on the sensitized material. 

Glass drawing boards are made by spraying the surface with 
a lacquer which is commercially available. This lacquer 1s 
transparent, unpigmented, and made from a nitrocellulose base. 
The surface can be sanded and pumiced to obtain the desired 
pencil tooth. When the drawing is finished, it is placed in 
contact with the material, then exposed and processed. This 
produces a mirror image of the original drawing. If a true 


image is necessary, an intermediate negative is made on 4 
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photographic plate. This can then be printed on the sensitized 
metal sheet to form the template. It is impractical to make a 
contact print yielding a true image directly from a glass draw- 
ing board, since the drawing board would have to be placed face 
up on the sensitized material and the scattering of the light 
going through the glass would widen and blur the lines. 

A recent development utilizes a metal sheet coated with a 
lacquer which phosphoresces after illumination by ultraviolet 
radiation or visible light. This specially pigmented sheet is 
placed under the transparent material to be duplicated and the 
image transferred by irradiation with ultraviolet light. The 
negative thus obtained glows brightly and is placed in contact 
with the sheet material which has been sensitized. In this way, 
a true image positive is obtained. These processes utilizing 
glass or Vinylite have the benefit of simplicity; practically the 
only equipment required being a vacuum printing frame to in- 
sure perfect contact during the printing process. They have 
distinct disadvantages, however, since Vinylite sheets are easily 
scratched, have relatively high thermal expansion, are availa- 
ble in limited sizes, and glass plates are easily broken and are 
difficult to handle and store, particularly in larger sizes. 

A more satisfactory method of contact printing utilizes in- 
dustrial X-ray equipment. Certain substances emit light when 
irradiated by ultraviolet or X rays. When this light emission 
continues after the source of excitation has been removed, it is 
known as phosphorescence. Calcium tungstate, zinc sulphide, 
etc. are materials sensitive to X rays. When irradiated, they 
emit a bluish-violet glow which, in some cases, continues for 
many minutes after the X ray has been stopped. The light 
emitted is suitable to expose blue sensitive photographic emul- 
sions. When using this process, the original drawing is made 
on a sheet which has been sprayed with X-ray phosphorescent 
lacquer. This lacquer may be surfaced as in the case of the glass 
drawing board to give any desired tooth for the drawing pencil. 
Drawings may be made with a pencil, india ink, silver solder, 
or gold wire. When the drawing is completed, it is exposed to 
X rays for a sufficient time to establish the phosphorescence. 
A typical exposure for a 5-ft X 10-ft plate might be 5 min, at a 
distance of 14 ft from the X ray with 220 kv and 20 ma. 

The drawing is then ready to be printed and is placed in 
contact with the photosensitized metal or other material in the 
vacuum printing frame. Exposure is made and the sheet proc- 
essed to produce a negative. The time of exposure is suffi- 
ciently short so that a number of copies can be obtained from a 
single irradiation of the original drawing. 

A more useful variant from this method utilizes a material 
which has been coated with phosphorescent lacquer before 
being photosensitized. This material is exposed to the phos- 
phorescing original drawing in a vacuum printing frame and 
is then processed to produce a negative. This negative can, in 
turn, be irradiated and printed by contact on a photosensitized 
sheet which, when processed, produces a positive. 

A variation which has been used consists of coating colored 
opaque lacquer on top of the luminescent lacquer. Gray-green 
has been found to be a suitable color for the draftsman who 
makes his drawing by cutting through the colored lacquer so 
that the luminescent material is exposed but not scratched off. 
Such a drawing, when irradiated and printed, gives a mirror 
image consisting of black lines on a white ground. 


USES OF THE X-RAY CONTACT METHOD 
While the contact method is more limited in scope than the 
projection method, it is desirable in many cases from the stand- 
point of accuracy, production, and cost. Several general appli- 
cations may be mentioned, as follows: 
1 To make original-sized mirror-image templates. If they 
are to be used only as flat patterns for the cutting out of the 
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sheet parts, this matters little, since the template can be turned 
over. However, if detail is required on the surface, then an 
intermediate transfer board must be prepared. 

2 To make drill jigs from photographic copy, as in the pro 
jection method. 

3 To make die-model profiles as with the camera method 

4 To make router blocks. 

5 To make form blocks from pieces of sensitized masonite 

6 To make full-scale phototracings from original drawings 
on metal plates for use as blueprints, etc. 

7 To make full-scale vellums. 

8 To do any job where change of scale is unnecessary. 


PREPARATION OF PHOTOSENSITIZED MATERIAL 


The range of materials which can be photosensitized by lami 
nation with matte transfer paper is very wide. Nearly all 
sheet metals, plywood, or masonite can be readily utilized 
Two precautions should be observed, i.e., the sheet materials 
must be carefully cleaned, and any material which would affect 
the photographic emulsion or processing solutions must be iso- 
lated by means of suitable protective coatings. 

The simple laminating process is shown in the line diagram, 
Fig. 1. The direction of travel of the material is from left to 
right. In this diagram only one stock roll is indicated, but. 
when very wide sensitized sheets are required, two stock 
rolls are necessary, since the maximum width of matte trans- 
fer paper is 40 in. Such an arrangement is shown in Fig. 2. 
The parts of the laminator, as indicated by letters in the illustra- 
tion, are listed with the illustration. 

In the laminating room, double overhead fixtures, fitted with 
Wratten Series O-1 ‘‘safelights’’ should be used. It is advisable 
to remove the laminated sheet immediately to the curing room 
and to keep the curing room safelights turned off except during 
the actual operation of transferring the plates. The laminating 
process is simple, and the laminator may be built by any good 
machine shop. It is important that the rubber-covered rolls 
be truly cylindrical and of equal diameter throughout their 
length. They should be carefully aligned with each other and 
with the stock roll to avoid causing side travel of the paper 
with subsequent wrinkling and variation of the space between 
the sheets when two stock rolls have to be used. The amount 
of cement is also critical, either too-large or too-small amounts 
being unsatisfactory. 


PHOTOCOPYING COSTS 


The cost of equipment for both the contact and the projec- 
tion methods will vary with the volume of work done and with 
the maximum size of sheet provided for. The following esti- 
mates give comparative costs of equipment and installation of 
the necessary photographic units for the two principal methods: 


Projection Method 


i Sm INI 3562 3 sn og pin cosas es oat sted eea® $16000 
1 Laminating machine (including freight and installation). ... 1800 
SF IIIs 655 ok conic cc rbraie te Blois ciais rie siemee araisi gn ties goo 

TS roca tsk Sat oO ie a $18700 

Luminescence Method 

1 X-ray phosphorescence unit (including cabinet)........... $ §500 
De UNNI III oo. 5.0 3 5.5 a's «a. cie woe dessin ne ehaslnntiorws 1000 
III. a is sce crecnesccvabediqea coednwaes 1800 
pI acca 5) 'ba. chic a. ieiacetere ovis os Molen recg now a oie goo 

I ideas satin ea he dehecwiews cirge tadabts omeieree $ 9200 


CONCLUSION 


A vice-president in charge of manufacturing in one of the 
larger airplane companies recently made this statement: 
‘‘Every time that a new airplane model is placed in production 
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it is necessary to provide upward of twenty-five thousand tem- 
plates of sheet metal to control routing, drilling, punching, 
inspecting, and other operations. As many as fifty different 
types of templates may be required for one panel alone, and 
generally from five to eight templates of each type must be made. 
Within the last year or so a number of airplane companies have 
adopted a photographic method of reproducing templates from 
accurately made drawings. By this method, templates that 
may formerly have required several weeks to lay out are now 
being reproduced in a matter of minutes. With the photo- 
graphic method of template reproduction, the time between the 
completion of engineering drawings for a new plane and the 
test flight of that plane has been reduced two to four months. 
Another outstanding advantage is the reduction in template 
cost.”’ 

Here in brief are the principal advantages of photocopying: 
(1) Considerable time saving by the elimination of manual 
drafting and checking, and (2) the consequent economy. In 
addition, a number of other developments are made possible 
by modifications in the photocopying processes. In particular, 
we may list the following: 
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(4) Rapid reproduction of drawings and templates. This is 
of great importance for subassemblies and subcontracting. 

(6) Modifications of models can be made readily on copies 
photocopied from the old detail drawings. 

(¢) Small-scale models for any purpose can be rapidly ol 
tained by reduction in the camera from the full-scale drawing. 

(d) Shrink templates for casting patterns and plaster mock- 
ups can be rapidly made by increasing the enlargement in the 
camera. 

(¢) Small-scale, accurate engineering layouts can be photo 
graphed and enlarged to full scale. 

(f) All copying errors are eliminated and there is no neces 
sity for rechecking. Dimensions may also be omitted from the 
template drawings so that possibility of error in the transcrip- 
tion or calculation is removed. It should be emphasized, 
however, that drawing errors are never corrected by photo 
copying. 


With these advantages in mind, photocopying is seen to be 
essential wherever mass production of many units is made from 
a single model. 
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HE shortage of fuel oil on the eastern seaboard has re- 
vived interest in the mixing of oil with coal to produce a 
fuel suitable for use in oil-burning industrial furnaces 

without material alteration in equipment. The preparation of 

stable oil-coal mixtures was intensively studied in 1917 and 

1918, in connection with the work of the Submarine Defense 

Association,” but there has been relatively little interest since 

that time, probably because of the low cost of fuel oil in this 

country. In Great Britain, on the other hand, while interest 
has been spasmodic, it has never disappeared entirely. 

In marine use, oil-coal mixtures have two fundamental ad- 
vantages over oil alone: (1) Coal is more universally dis- 
tributed, and shipping difficulties, for at least part of the fuel, 
may be decreased. (2) The heat content per unit of volume 
is about 1 to 4 per cent greater, which allows some saving in 
bunker space. During a war, however, any increase in the 
ash content of a fuel used for marine purposes is undesirable 
since it produces a trail or slick on the surface of the water. 
The higher the ash content, the longer the trail is visible and 
the more easily it may be followed by enemy vessels 

Stationary plants frequently have their boilers equipped to 
burn either pulverized coal or oil. During the present oil short- 
age, they will obviously be rendering a national service by 
using coal alone, irrespective of the economic or convenience 
factors involved. Many plants equipped to burn oil might in- 
stall pulverized fuel or stokers, but steel and equipment short- 
ages make these changes troublesome if not impossible. At the 
same time, limited combustion space and passage for the gases, 
combined with the absence of provision for ash disposal would 
make the use of solid fuel difficult and greatly reduce boiler 
output. The development of oil-coal mixtures which could 
be used in ordinary oil-burning equipment would offer a solu- 
tion to some of these problems, particularly if the composite 
fuel were prepared and distributed to the individual plants from 
centrally located points much as fuel oil is handled at the 
present time. 

In this report, the use of oil-coal mixtures is considered only 
for furnaces under stationary boilers. The field of applica- 
tion may be expanded if this work is successful. 

Most investigators have attempted to stabilize the oil-coal 
mixtures with metal soaps or with fatty acids. From prelimi- 
nary studies, it appears that coal tar may be better than the 
soaps. Fine grinding of the solid fuel simplifies the problem 
of stabilization, but it tends to increase the viscosity of the 
final mixture. Irrespective of how the fuel is made, careful 
consideration must be given to the effect of coal ash in the com- 
bustion space. 


Published by permission of the Director, Bureau of Mines. 
A group formed in 1917 by American shipping, insurance, and oil 
companies under the chairmanship of Lindon W. Bates. 


Presented at the Sixth Annual Meeting of the Fuels Division, of Tue 
American Society or Mecuanicat Enoineers, and the Coal Divi- 
sion of the American Institute of Mining and Metallurgical Engineers, 
St. Louis, Mo., Sept. 30-Oct. 1, 1942. 
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STABILIZATION WITH SOAPS 


The earliest work using soaps for stabilization was carried 
out in connection with the investigation of the Submarine 
Defense Association.? In the decade following this study, 
a few patents were issued in this country relating to the use of 
soaps or saponified products for stabilization. In Great Britain 
a number of patents were taken out and plans were made for 
extensive commercial development under L. W. Bates. In 
that country numerous tests were also made with oil-coal 
mixtures in furnaces under marine boilers and more recently the 
Fuel Research Board has reported laboratory studies directed 
toward the stabilization of suspensions. 

Investigation by Submarine Defense Association. During 1917 
and 1918, the Submarine Defense Association after laboratory 
investigation prepared about 80 bbl of fuel for tests on the 
Gem, a private seagoing yacht which had been taken over by 
the Navy and which was operated chiefly in Long Island Sound. 
The suspension was made by mixing finely ground Pocahontas 
coal with a Texas oil. 

The suspension was stabilized with a rosin-lime grease called 
a ‘‘fixateur."’ This was made as follows: About 15 per cent 
rosin was melted in fuel oil to give a mixture of about the con- 
sistency of butter. A low-magnesium finely powdered lime 
was then slacked without overheating and immediately mixed 
into the heated rosin-oil mixture with good agitation. The 
amount of lime added was about equivalent to the titratable 
acid of the rosin.* 

In the preparation of the fuel the fixateur (about 0.5 to 4 or 5 
per cent) was added to the oil which had been slightly warmed 
and then the coal was run in to make up about 30 to 40 per 
cent by weight of the composite fuel, the whole being: thor- 
oughly mixed, strained, and barreled. Table 1 summarizes the 
important data regarding the fuel which was prepared for the 
Gem. 

During the first tests, using pressure-type burners, clogging and 
difficulty were encountered. This was corrected by attaching a 
steam purge which was used intermittently to clean the burn- 
ers. 


3 Sheppard reported experiments in 1924 (S. E. Sheppard and L. W. 
Eberlin, Industrial and Engineering Chemistry, vol. 16, 1924, p. 832) con- 
cerning the use of the rosin-lime grease for stabilizing asphalt and free 
carbon in the tar from the pressure-still distillation of petroleum. His 
results are as follows: 


Per cent Gasoline precipitable 
rosin pitch; per cent retained, Per cent sludge, 
(total oil) 5 weeks’ sedimentation 5 weeks’ sedimentation 
0.0 3-35 0.43 
0.25 3.36 0.42 
0.§0 3.78 0.00 
1.00 3.78 0.00 





* Original pitch, 3.78 per cent. 

He also found that the viscosity of the tar could be considerably 
reduced by the addition of 5 per cent naphthalene without causing 
precipitation of asphalt and free carbon. 
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TABLE 1 FUEL USED ON THE GEM 


Coal, Oil, 
Pocahontas Texas Mixture 
Proportions, _ per 
Ee 31 68 Lime-rosin 
fixateur, 1 
Btu per Pere 14000 18700 17100 
Specific gravity at 
EE ere 1.39 0.92 1.03 
Size.............. 99.7% through 100 Rane bee ss 


98% through 200 
85% through 300 
Viscosity, deg Eng- 18.1 at 20 C 
ler. a ae er rere 9.3 at30C 170at70F 

A lime-rosin fixateur was also used to stabilize a mixture of 
coal in oil by the Standard Oil Company in one of its plants in 
Brooklyn, New York. It is reported‘ that this company had a 
large amount of high-ash anthracite which it was desirable to 
use by burning under its boilers. About 40 per cent of the an- 
thracite was mixed with an oil containing 40 per cent pressure- 
still oil. In order to raise the viscosity of the pressure-still 
oil, it was mixed with about 15 per cent No. 1 road oil. The 
fixateur was used in amounts equivalent to 11/2 or 2 per cent of 
the oil. 

During 1920 and 1921 the company succeeded in utilizing its 
anthracite coal by this means, but it is doubtful if any great 
emphasis were placed on securing a stable suspension. Instead, 
the primary object was to find a means for burning coal that 
otherwise might have been wasted. 

Sheppard has recently called attention to the possible sub- 
stitution of metal soaps from naphthenic acid for rosin soaps.° 
Typical naphthenic acid and possibly metal naphthenates have 
been reviewed by Littman and Klotz.* The effectiveness of 
these materials, in maintaining the suspensions of coal in 
oil, has not yet been determined. 

United States Patents and Investigation on Stabilization With 
Saponified Products. The earliest patent taken out in this country 
concerning mixtures of oil and coal was issued to Smith and 
Munsell, which was followed by one 25 years later to Spel- 
man.’ Neither of these patents created any widespread interest 
in mixed fuels. Two patents were taken out by Greenstreet.*»? 
Both were concerned with methods for increasing the viscosity 
of the oil so it would hold the coal in suspension. This was 
accomplished by several means including air oxidation of the 
oil. The second patent® covered emulsification of the oil to 
thicken it and prevent settling of the coal. Soap, and water 
and soap are mentioned as suitable emulsion stabilizers. In 
1927, Greenstreet!® secured a third patent, relating to the sus- 
pension of a pulverized and purified solid fuel in a liquid fuel. 
The essential means suggested for purifying the solid fuel was 
the removal of ash by treatment with oil and water which re- 
jected the ash to the water fraction. Stabilization of the sus- 
pension was accomplished by emulsification or thickening of 
the liquid fuel in which the purified coal was suspended. 

A patent based on German investigation was taken out in 


* Information supplied by S. E. Sheppard, Eastman Kodak Company, 
Rochester, N. Y. 

5 Private correspondence. 

6 ‘‘Naphthenic Acids—II, Manufacture, Properties and Uses,’’ by 
E. R. Littman and J. R. M. Klotz, Jr., Chemical Reviews, vol. 30, Feb., 
1942, pp. 97-111. 

7 U.S. 219,181 (1879), H. R. Smith and H. M. Munsell; U. S. 766,365 
(1904), M. R. Spelman. 

8 U. S. 1,432,178 (1922), Charles J. Greenstreet, ‘Artificial Fuel and 
Method of Making Same.”’ 

®U. S. 1,431,225 (1922), Charles J. Greenstreet, ‘Fuel Product and 
Method of Making Same.” 

 U. S. 1,623,241 (1927), Charles J. Greenstreet, ‘Fuel and Method of 
Producing Same."’ (Assigned to American Coalinoil Corporation of 
New York.) 





MECHANICAL ENGINEERING 


1928,!! concerned with the suspension of brown coal or lignite 
in an alcohol solution containing caustic. This process was 
apparently of greater importance in connection with the hy- 
drogenation of coal than in the preparation of a fuel for com- 
bustion. 

Arthur W. Burwell secured a patent in 1928!* for a process 
for suspending a finely divided solid fuel in a gel made from 
liquid petroleum. Metal salts of a saponifiable acid are indi- 
cated as suitable stabilizers. 

One of the recent patents, relating to the preparation of an 
oil-coal mixture, was granted to Kern’* in 1933. Coal of 200 
mesh or finer was mixed with water in a pugmill, and the plas- 
tic mass was rapidly heated in a retort to 550 C. The patent 
indicates that pressure from the water vapor in the coal would 
blow it into a highly porous voluminous mass. The cooled 
product is then ground to about 200 mesh, and the carbon 
powder, which is reported to have a specific gravity from 0.3 
to 0.5, is mixed into fuel oil. 

The patent states: ‘‘The lightness of particle and fineness of 
particle size, together with the residual volatiles in the powder, 
coact to effect a substantially permanent suspension of the car- 
bon powder in the oil."’ The writer has not found any in- 
dustrial application of this process but work at the Armour Re- 
search Foundation indicates that a sudden release of steam pres- 
sure can cause coal to expand permanently into a highly porous 
structure.'* This supports Kern's contention that the coal can 
be blown into a highly porous voluminous mass. 

The processes developed through the work of Greenstreet!® 
apparently formed the basis for the commercial development 
of a composite fuel marketed under the name ‘‘Coalinoil.’’ 
In burning tests for relatively short periods under two small 
Scotch marine boilers, it performed satisfactorily. It is re- 
ported, however, that difficulty was encountered in storing the 
fuel, because the suspension was not entirely stable. 

In most instances, bituminous coal has been used in the prepa- 
ration of the composite fuel. However, one attempt to use an- 
thracite has already been noted.* Anthracite culm or waste 
might offer a possible economic source of solid fuel, and in- 
vestigation of oil-anthracite mixtures may be desirable. On 
the other hand, it should be recognized that anthracite has sev- 
eral characteristics which make it less desirable than bituminous 
coal. It is high in ash, difficult to grind, and ignites slowly 
Furthermore, stabilization of an anthracite-oil mixture may 
be more difficult than an oil-bituminous coal mixture. The 
bituminous coal contains organic matter which tends to dis- 
solve or be wet by the oil or stabilizing agent, while the an- 
thracite is relatively pure carbon. At the present time, it 
would appear that bituminous coal would generally be prefer- 
able for a composite fuel. 

Investigation by Bates in Great Britain. L.W. Bates, an Ameri- 
can engineer, was closely associated with the work of the Sub- 
marine Defense Association.?, He went to Great Britain after 
the war of 1914-1918 and continued the study of colloidal fuels 
or oil-coal mixtures, as evidenced by the series of patents taken 
out in his name?* during 1921 and 1922. These deal with resin, 
soap, rubber, tar, and petroleum-pitch stabilizers, methods of 
grinding and mixing, and removal of ash. 

U.S. 1,681,335 (1928), Robert Greissbach and Julius Eisele, ‘Stable 
Suspension and Paste of Coal.”’ 


U. S. 1,684,125 (1928), Arthur W. Burwell, ‘‘Atomizable Mobile 

Fuel Product.”’ 

13 U. S. 1,899,811 (1933), Ludwig Kern, ‘‘Fuel and the Manufacture 
Thereof.”’ 

“Coal Pulverized by Steam Guns,’’ Mecuanicat ENGINEERING, 
vol. 64, June, 1942, pp. 483-484. 

15 See references 8, 9, and 10. 

16 British Patents Nos. 149,306; 153,591; 154,538; 154,605, 155,209; 
159,173; 160,754; 161,929; 165,418; 165,419; 165,420; 165,421; 165,- 
422; 165,423; 165,425. 
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As a result of Bates’ work the Mineral Separation, Ltd., 
built a plant at Stone Court, near Greenbythe, Kent, England, 
for the preparation of a colloidal fuel. This was quite a large 
establishment which incorporated coal-preparation and grind- 
ing equipment as well as equipment for mixing the coal and oil. 
The association between Bates and Minerals Separation, Ltd., 
was dissolved and little now seems to be known in this country 
as to what happened to the plant. : 

Tests on Cunard Liners. There is little published information 
concerning work on colloidal fuel (oil-coal mixtures) in Great 
Britain between 1923 and 1932. In 1933 at the annual meeting 
of the Cunard Steamship Company,! Bates reported tests on 
using oil and coal on the liner Scythia. Unfortunately, how- 
ever, description of this work is meager, and there is confusion 
as to how successful the tests really were. 

The Scythia was apparently equipped with six Scotch marine 
boilers, one of which was fired with the colloidal fuel. Ap- 
proximately 150 tons of fuel were made for the round trip be- 
tween Liverpool and New York. It is stated that the coal was 
ground to pass completely through a 200-mesh I.M.M. screen 
(about 250 mesh, Tyler), to avoid any danger of choking the 
jets in the burners. The fuel was handled by the regular 
equipment used for oil. Manning and Taylor!* state that with 
specially designed jets, it might be possible to avoid the very 
fine grinding of the coal. They also note that no means were 
available for measuring separately the performance of the boiler 
on the Scythia consuming the colloidal fuel, but there was no 
indication that it was any different from the boilers using oil. 

Manning and Taylor report that the tests on the Scythia were 
quite successful, and that the fuel was stable during the trip 
and for several months after it was removed from the ship's 
bunker. However, published information does not reveal the 
oil and coal used, the fixateur, or the method of mixing. It is 
believed that finely pulverized coal was mixed with a cracked 
fuel oil having a carbon-residue content of not less than 5 
percent. The fixateur was probably a lime-rosin grease. It is 
unfortunate that a more accurate and complete record has not 
been published concerning these extensive experiments. : 

The work on the Scythia was followed by a test on the Beren- 
garia, another Cunard liner. Published information for this 
test is much less complete than was the case for the Scythia, 
but it is believed that it was not nearly so successful. The coal 
settled out of the oil, did not burn completely in the furnace, 
and the ash and unburned coal tended to plug gas passages. It 
is thought that at times the efficiencies of the boilers dropped as 
low as 50 per cent. It is believed that the tests on both the 


7 **Colloidal Fuel,"’ Colliery Guardian, vol. 146, 1933, p. 639; also 
vol. 144, 1932, p. 1179. 

‘8 **Colloidal Fuel,’’ by A. B. Manning and R. A. A. Taylor, Trans. 
Institution of Chemical Engineers (British), vol. 14, 1936, pp. 45-59. 






A B 
Oil Persian Mexican 
Description: fuel oil fuel oil 


Spectihe gravity.............- 
Viscosity : 
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Scythia and Berengaria were based on a process of preparing oil- 
coal mixtures which was developed by Adam, Holmes, and 
Perrins.!® These individuals were apparently of the opinion 
that the difficulties in the Berengaria tests were due to the at- 
tempts to use an extremely low-grade high-ash coal in order to 
prepare a very cheap mixed fuel. 

Tests by the Fuel Research Board. Reports from the Fuel Re- 
search Board (London) show laboratory investigation of the 
stability of suspensions of coal in oil during 1933, 1934, and 
1935. In 1933,?° the board reported that 0.1 to 0.5 per cent 
sodium stearate, dissolved in a heavy refined paraffin oil at 
200 C, gave clear gels on cooling which would support indefi- 
nitely coal particles about 0.01 in. diam. In spite of this gel 
structure, the oil could readily be poured from one vessel to 
another at room temperature. 

In 1934,7! a series of tests was reported on six oil samples, 
containing 40 per cent coal; the results are given in Table 2 
They show that suspensions in straight fuel oils are unsatis- 
factory. The normally cracked oil gave a more stable suspen- 
sion than the heavy cracked oil, but the data are too meager to 
place much weight on this difference. It is also apparent 
that a high-viscosity oil is not in itself sufficient to insure 
stability. The oil containing sodium stearate was definitely a 
gel, even on cursory visual examination, but it did not fall far 
short of being suitable for oil-coal suspensions because its ob- 
vious gelatinous nature disappeared soon after the coal was 
admixed. The oil with the high petroleum-resin content 
showed no separation whatever so far as the tests have gone. 
The resin itself, from this oil, was a solid at 15-20 and a thick 
liquid at 100 C. (Some resins might exert a considerable 
solvent effect on the coal. The action may be analogous to 
that exerted by coal tar as described later in this paper.) 

In 1935, the Fuel Research Board investigated and found that 
no change was produced in the composition either of the coal or 
the oil by mixing them. The volatile matter, fixed carbon, 
and ash of the coal remained the same. This same article de- 
scribes a simple but effective means for measuring the settling 
of the suspensions: A test tube is mounted in a holder which 
allows it to swing as a pendulum. The coal-oil mixture is put 
into the test tube and if settlement takes place the center of 
gravity of the system falls with alteration in the period of the 
pendulum. This method of testing is rapid and a large number 
of suspensions can be examined quickly. The equipment can 
also be calibrated to give quantitative results. 

Investigation by the Submarine Defense Association,? the 





19 See British Patent 396,432 (1932); also later British Patent 409,422. 

© Annual Report of the Fuel Research Board (London), 1933, pp. 
115-116. 

*1 Annual Report of the Fuel Research Board (London), 1934, pp. 
125-129. 


F 
G D E High 
Heavily Witho.25% Normally  petroleum- 
cracked sodium stearate cracked rosin content 


0.896 0.925 





Jeesecececeecceees 156 693 790 5500 
Leer 62 1230 63 130 190 480 
Saybolt 
Furol 
Beis as si ctsigicchnia Saigon 26 2000 21 80 go 630 
Ne oe 140 = 19 25 56 
Carbon residue, per cent...... 3.6 9.9 3.8 3.5 3.6 II.0 
Hard asphalt, per cent....... 0.8 2.4 0.4 1.0 2.1 0.7 
Stability of mixture At least At least 
EE II was oi cn civ siccoree —2-3 Weeks—— 3 Weeks 6 weeks 3 months Permanent 
nA a ee ee ee ——————Not tested 5 Days ——At least 6 days—— 
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Koppers Company, and in Japan and Germany, has been con- 
cerned with the solubility of coal in coal tar and the influence 
of the tar in stabilizing a suspension of coal in petroleum oil. 


STABILIZATION WITH TAR 


Use of Tar in Studies of Submarine Defense Association. From 
1918 to 1920, Sheppard, in his work with Bates for the Sub- 
marine Defense Association, experimented with mixtures of oil, 
coal, and coal tar. He found that coals, particularly bitumi- 
nous coals, could be peptized, that is, partly dissolved, partly 
suspended, by coal tars, by water-gas tars, and particularly by 
middle and fraction oils from tar distillation. The effect of 
temperature on this peptization was examined, and evidence of 
‘‘saturation’’ with time was obtained at temperatures around 
250 to 300C. Sheppard has called attention to the fact that ex- 
tremely fine grinding might increase the amount of tar needed 
in this method of stabilizing the mixture, because of the in- 
creased amount of coal surface. It should also be noted that 
the relatively high percentages of coal tar, 5 to 20 per cent, were 
needed and extensive use of a composite fuel of this type would 
probably create an excessive demand for coal tar. 

These oil-coal-and-tar mixtures tended to form a weak gel 
when they were quiescent, which helped to stabilize them. 
The gel was thixotropic and was destroyed by agitation so that 
no difficulty was encountered in pumping or burning the fuel. 
This investigation was hardly carried far enough to be sure 
that a stable suspension could be produced, and data were not 
collected concerning the oils and coals best suited for this treat- 
ment or the effect of temperature changes on the suspension. 
Since this work of the Submarine Defense Association, two 
patents have been taken out in Great Britain relating to the 
use of tar stabilizers.2* During 1942, the Department of Coal 
Gas and Fuel Industries at Leeds University also reported** 
investigation of the miscibility of coal tars and petroleum oil. 
Such blends would support pulverized coal in a suspension 
which appeared permanently stable. 

Investigation by the Koppers Company. The Koppers Company 
investigated processes for dissolving coal in coal tar.24 While 
this problem is not exactly analogous to those encountered in 
making a stable suspension of coal in oil, there are significant 
points of similarity. 

It was found that 35 to 40 per cent bright coal would dissolve 
rapidly in tar at 300 C (UV. S. Patent 1,925,005). By distilling 
off the tar with steam, the coal could be recovered essentially 
unchanged from its original form. The coal could also be 
precipitated from the tar by the addition of 5 to 10 per cent 
of a petroleum product, such as gasoline or kerosene. It came 
down as particles of 2 or 3 « containing 1/2 per cent ash or less. 
This process might offer a convenient means for preparing a 
low-ash coal with particles so finely divided that they would 
not settle rapidly in a heavy oil such as bunker C, even in the 
absence of a lime-rosin soap or other stabilizing agent. While 
these possibilities are attractive, there remains the problem of 
separating the tar and the finely divided coal. 

The fact that coal will dissolve in tar helps to explain Shep- 
pard’s finding that tar is a good stabilizing agent for oil-coal 
mixtures. Certain constituents of the coal dissolve in the tar 
and, in turn, it is probable that the tar partially dissolves in the 
oil. Since the extent to which these processes take place is in- 
fluenced by temperature, the stability of oil-coal-tar mix- 





22 British Patent No. 154,538 (1922), 
Oil, Coal, and Tar;"’ 


L. W. Bates, ‘‘Mixtures of 
also, British No. 409,422 (1934), R. A. Adams 


F. C. V. Holmes, and A. W. Perrins, ‘*Mixture of Tar and Cracked Oil.”’ 
23 Chemical and Engineering News (Industrial and Engineering Chemistry), 
news edition, vol. 20, 1942, p. 466. 
24 Major patents covering this work were granted to Harold J. Rose 
and William H. Hill and assigned to the Koppers Company. 
Patents Nos. 1,925,005; 1,932,535; 1,936,882. 


See U. S. 
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tures might be greatly improved by heating to 200 or 250 C. 
One of Bates’ patents (British No. 154,538; 1922) indicates 
that heat had a desirable effect on stabilization. More re- 
cently Blummer has patented (German, 702,566; 1941) a 
method for preparing colloidal fuel from coal and a hydrocar 
bon oil by flowing the suspension through a series of cylinders 
heated at consecutively higher temperatures up to 450 to 470 C. 

The work at the Koppers Company offers one method for 
converting coal to a liquid fuel. Unfortunately, however, the 
supply of tar is too small to allow wide-scale application. On 
the other hand, if a method can be developed for using a por- 
tion of the coal-tar mixture as the solvent, then the field of 
usefulness would be greatly extended. A similar situation 
would exist if it were found possible to modify coal or oil to 
make them miscible in each other. 

Japanese Investigation of StabilizationWith Tar. The Japanese 
report®® that attempts to confer dilute gel structures to mix- 
tures of petroleum oil and coal with metallic soaps, Al, Mg-Ca, 
and Zn soap, were unsuccessful. They have found, however, 
that a low-temperature tar from selected brown coal (deacidified 
fraction of 270 to 340 C) is a suitable peptizing agent. 

Dry bituminous-coal powder, deashed to about 3.5 per cent, 
containing 10 per cent of resinous matter and comparatively 
easy to disintegrate, is peptized with the tar in a combination 
tube mill at about 100 C. After this pretreatment, the pep- 
tized coal particle is dispersed homogeneously in a naphthenic 
petroleum heavy oil. 

It is claimed that the mixture thus obtained did not deposit 
coal particles at the bottom of tanks during several months. 
It is stable for at least 450 days at atmospheric temperature, 
and at 80 C under a vibratory motion, it remained stable for 
350 days. The viscosity was 400 sec by the Redwood viscosime- 
ter at 20 C, and the fuel could readily be pumped through pipe 
lines at ordinary temperature. At 50 to 80C, the viscosity was 
about the same as the fuel oils generally used. 

The coal content of the mixture is about 30 per cent; the 
size of the coal particles ranges mainly from 0.1 to 10 u or 

_more; the specific gravity, 1.028; the ash content, 1 per cent; 
and the heating value 17,500 Bru per Ib. 

With coal particles below 10 yz, it seems reasonable to believe 
that a stable suspension in a heavy fuel oil could be secured. 
Whether the high degree of dispersion is primarily due to fine 
grinding or the peptizing action of the tar is not evident from 
the report.”° If the former is the case, the cost of preparing the 
fuel may be very high. In view of the work at the Koppers 
Company, concerning the solvent action of tar, this process 
may have considerable promise and deserves further investiga- 
tion. 

Investigation of Use of Tar in Germany. Manning and Taylor’ 
cite tests carried out in Germany in 1932, with a fuel called 
‘“Fliesskohle,”’ consisting of a mixture of 55 per cent pulverized 
coal and 45 per cent tar oil. It was stated that the fuel could be 
stored, transported, and burned satisfactorily. In tests on a 
Cornish-type boiler, thermal efficiencies of 70.5 and 74.7 pet 
cent were obtained. It was believed that efficiencies as high 
as 81 per cent would be possible through continuous operation. 
These efficiencies are probably based on the low calorific value 
of the fuel. No information was given about the method of 
preparation and stabilization. The tar oil used was anthra 
cene oil, having a distillation range of about 270 to 300C. It's 
probable that stabilization was achieved by the solvent or 
peptizing action of the tar alone. 

The analyses of the coal used and the final liquid fuel (Fliess 
kohle) are given in Table 3. 

The fineness of the coal was given as through a screen having 


2 “Coal-Oil Mixtures,"’ by T. Itakura, Journal, Society of Chemical In 
dustry of Japan, vol. 40, suppl. binding, 1937, pp. 280B-281B. 
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TABLE 3 ANALYSIS OF COAL USED AND LIQUID FUEL (FLIESS- 
KOHLE) PREPARED 


Coal, Friedrich 


Ernestine mine, Fliesskohle, 
per cent per cent 
Momtare........ Pia de. coaatsiors earn 1.80 
Ash... 6.3 3.48 
Carbon.. Pabnanha nce 82.75 84.17 
SS eee renee 4.60 5-55 
SO Aa ae roe 1.03 0.64 
Oxygen and nitrogen......... es 4.36 
Volatile matter.............. 12537 57-42 
Calorific value (grams) calories, 
PET Bo .0 cscs csvesvscssceses G020-B060 (Escimaced 8525 
BRR Oe Wie. icici sisi tec esate 14418-14508 15345 


10,000 meshes per sq cm, which is approximately equiva- 
lent to passing through 250 mesh, Tyler. The Germans also 
claim to have produced similar stable fuels using mineral oils 
instead of coal-tar oils. 


COAL GRINDING 


Plauson*® ground mixtures of coal and oil in a colloid mill, 
driven at high speed, sometimes adding a protective colloid 
such as soap, gelatin, or rubber. It was claimed that the re- 
sulting fuel containing not more than 1 per cent ash would be 
suitable for use in Diesel engines. The process was too costly 
for commercial application. 

The cost of grinding coal goes up rapidly with the degree of 
fineness that must be attained. Asa rough example, to pulver- 
ize coal so that 85 per cent passes 200 mesh might cost about 15 
centsaton. To get 96 or 98 per cent through 200 mesh might 
easily double the cost. This paper cannot attempt a review of 
grinding methods and costs, but one company in the United 
States is engaged in both laboratory and plant tests of fine grind- 
ing in the preparation of colloidal fuel, and a few special 
grinding methods which have been developed deserve considera- 
tion. 

A number of investigators have considered grinding the oil 
and coal together?’ to secure a more intimate mixing and pos- 
sibly a more effective wetting of the coal. There is no clear-cut 
indication that this procedure increases the stability of the sus- 
pension in comparison with grinding the coal and then stirring 
it into the oil. It will probably have the disadvantage of in- 
creasing the cost of grinding. On the other hand, a tube mill 
or ball mill might be an effective means of mixing coal al- 
ready pulverized with fuel oil. A systematic investigation, 
with careful measurement of grinding cost, would be worth 
while in this phase of the preparation of oil-coal mixtures. 

Manning and Taylor cite the experiments of Stephen L. 
Wyndham, of Wyndham’s Liquid Coal Company, Limited, of 
Cardiff,1® for preparing colloidal fuel by grinding a mixture 
of oil with the previously coarsely ground coal in a series of 
specially designed mills. The most suitable proportions of 
coal and oil are said to be 1 to 1, and the fuel is reputed to be 
stable for a minimum period of 4 months at ordinary tempera- 
tures. This fuel has been tested in a cross-tube vertical boiler, 
6 ft diam and 12 ft high. A specially designed burner of the 
air-atomizing type was used. With the fuel preheated to 
about 200 F and fed at a pressure from 15 to 20 psi, and with 
the air supplied at a pressure of 2 psi, no smoke or grit was ob- 
served at the stack. Figures for the performance of the boiler 
have not been published. The fuel used in the demonstration 
was made of 50 per cent of washed duff of calorific value 14,360 


26 * 


. . . Verfahren zur Darstellung von Kolloiden Dispersionen,"’ 
by H. Plauson, Chemiker-Zeitung, vol. 44, 1920, pp. 553-555 and 565- 
567. Also see British Patent 17,729 (1913). 

*“L. W. Bates has been granted a patent on one method for doing 
this; British; 161,929 (1922 
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Btu per |b and 50 per cent of an Anglo-Iranian fuel oil having a 
calorific value of 19,375 Btu per Ib. 

Steam pulverization has been successfully applied to the pro- 
duction of very fine powders for a number of industrial uses. 
This method has not been generally adapted to pulverizing 
coal, either because it gave a powder considerably finer than 
was necessary for most uses or because steam consumption and 
consequently the cost of operation were high. In the prepar- 
ation of oil-coal mixtures, the suspension can be more easily 
stabilized if the coal is ground relatively fine and from this 
standpoint steam pulverizers may deserve consideration. 

Lissman* has described a pulverizer called a ‘‘micronizer’”’ 
in which the solid material is carried in a gas (steam) stream 
past a number of orifices through which gas enters at a high 
velocity; the resulting agitation and impact of particles on 
each other produces the grinding. He states: ‘“‘Most applica- 
tions, having a top size requirement in the range from 20 mi- 
crons to 2 microns, require an energy consumption in the range 
from 1 to 10 pounds of steam per pound of product."’ 

Another steam pulverizer that has recently been patented™ 
consists of a closed circuit of pipe sections with steam nozzles 
located at the bottom in such a manner that they create two gas 
streams rotating in opposite directions. The feed, which must 
be below 20 or 30 mesh is introduced into these gas streams and 
pulverization is accomplished apparently by impact of the 
particles on each other. Steam consumption is reported to be 
slightly over 1 Ib per Ib of product with a top size of 30 yu. 

For the preparation of a colloidal fuel it would not be neces- 
sary to pulverize below 20 or 30 u. In fact a top size of 60 or 
70 « could be accepted since this is still below 200 mesh. Under 
these conditions, steam consumption might be cut well below 
the figures indicated. It should be noted, however, that if 
superheated steam is used, its temperature must not be so high 
that the coal becomes plastic or pulverization will be impos- 
sible. 

Reference has already been made to one attempt at coal pul- 
verization with steam guns.'* Some work on similar methods 
of shattering or pulverizing has been carried out at the Bureau of 
Mines.*° These methods, however, have not yet reached the 
stage where they may be considered for large-scale engineering 
application. 

This brief discussion has not attempted a detailed analysis of 
pulverization but instead has indicated the desirability of fine 
grinding in the preparation of the oil-coal mixture, as well as 
some investigations of special methods of grinding. Experi- 
mental work in England has shown that bituminous coal 
ground to 250 mesh (Tyler standard) is stable in certain heavy 
fuel oils even though a stabilizing agent is not added. In 
such a case it would be logical to select the most economical 
process, that is, the cost of the stabilizing agent must be com- 
pared with the cost of very fine grinding. 


LITERATURE ON STABILIZATION OF OIL-COAL MIXTURES 


A number of articles have been published on oil-coal mix- 
tures which deal with specific methods of preparation or use. 
Only a few have appeared which attempted a broader survey of 
available information. 

One of the most recent is an article by Manning and Taylor,'® 
which gives a comprehensive discussion, particularly of 
investigation in Great Britain. These authors call attention 
to some tests in 1922, in which composite fuel was used in loco- 


*8 *‘Jet Pulverizing Now Practical,"’ by M. A. Lissman, Chemical 
and Metallurgical Engineering, vol. 45, no. 5, May, 1938, pp. 238-239. 
*°9U. S. Patent No. 2,219,011 (1940), C. H. Kidwell and N.N. K. 
Stephanoff, ‘*Apparatus for Grinding;’’ also U. S. Patent No. 2,237,091 
(1941), N. N. Stephanoff, ‘‘Pulverizing Apparatus." 
80 **Progress in Explosive Shattering of Minerals,’ by John Gross, 
U. S. Bureau of Mines, R. I. 3223, Feb., 1934, pp. 19-31. 
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TABLE 4 COMPOSITION OF FUEL AND RESULTS OF TESTS ON 
GREAT CENTRAL RAILWAY 


Elsecar (Yorks) coal 


Composition dust, 60 per cent; fuel 
of fuel oil, 40 per cent 

Method of preparation......... Mixed by air-blowing 
Moisture, per cent.......... £.35 
See 4-4 
Calorific value, Bru per Ib... 16427 
Total fuel consumed, Ib..... 2.965 
Over-all efficiency, per cent.. 72 


motive boilers. No particular attempt was made at stabiliza- 
tion. The composition of the fuel is shown in Table 4. 

These tests were apparently conducted with the idea of using 
the mixed fuel in India, South America, and the Colonies, 
where high-grade fuel oil may be difficult to procure. 

It is probable that the use of air to mix the coal and oil may 
have been important in the stabilization of the fuel. Bates has 
obtained two patents on this process. *! 

Manning and Taylor also present data for oils which form 
stable and unstable suspensions, as well as the course of the 
viscosity change with time for each type of oil. They have 
given an interesting discussion of the economic considerations 
involved in the use of the composite fuel and indicate that it 
does not have great possibilities so long as fuel oil is compara- 
tively cheap. 

For our present situation in the United States, the shortage 
of fuel oil on the eastern seaboard tends to remove economic 
considerations as a major factor, and_any method which will 
extend the supplies will be helpful. 

W. H. Martin*? in discussing Manning and Taylor's article 
called attention to tests of oil-coal mixtures in an 80-hp Diesel 
engine, converted into a Rupa coal-dust engine. The fuel used 
was the German Fliesskohle (made from coal-tar oil and pul- 
verized fuel). It ignited readily at a pressure of 23 atm, which 
was 5 atm lower than either coal or oil would ignite. It de- 
veloped a maximum pressure in the cylinder of 47 to 49 atm as 
compared to 41 to 42 atm for gas oil, and 40 to 42 atm for 
brown coal. The ignition knock was more pronounced than 
with oil alone, but the exhaust remained clear. 

Martin states: ‘‘The colloidal fuel was finely atomized, pre- 
heated, gasified, ignited, and partly digested in the Rupa ante- 
chamber of this engine, during the compression stroke, which 
was in communication through orifices with the cylinder, ex- 
plaining its satisfactory behavior.’" (The work of the Koppers 
Company*‘ would indicate that this pretreatment would proba- 
bly cause considerable solution of the coal in the coal-tar oil.) 

An article by Hedrick** which recently appeared in this 
country reviews the fundamental factors involved in the prepa- 
ration and use of a composite fuel. In discussing stabilization 
with soaps, he points out that trivalent aluminum soaps may 
be more effective than soaps of bivalent calcium, zinc, lead, and 
magnesium. Other agents, such asa fatty acid, are more desira- 
ble than soaps, particularly since they do not increase the 
viscosity of the mixture and make it more difficult to pump. 
Hedrick presents excellent data on the effect of coal concentra- 
tion on viscosity, effect of temperature on flow of fuels through 
a l-in. pipe, and efficiency of methods of grinding. 


EFFECT OF COAL ON COMBUSTION 


The introduction of coal, with a comparatively high ash 
content, into a furnace normally burning fuel oil represents a 





3! L. W. Bates, British, 165,421 and 165,422. 

*? Prime Movers for Indigenous Fuels,’ by W. H. Martin, Gas and Oil 
Power, vol. 31, 1936, Pp: 38-39, 45. 

33 “Colloidal Fuel, The Technical Problems Involved in Its Economic 


Use,"’ by J. E. Hedrick, Mecnanicat ENGtinggRING, vol. 63, 1941, pp- 
591-594. 
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major change in operation. Furnaces are frequently designed 
to burn pulverized coal, even though the pulverizing equipment 
is not installed and oil is used. In such instances the intro- 
duction of coal with the oil probably would not create serious 
difficulty. On the other hand, furnaces designed exclusively 
for oil may have relatively small combustion space, small gas 
passages, and no means for ash removal from the furnace. 
Here the mixing of coal with the oil must be done with care, 
for combustion of the oil may be completed in the furnace while 
unburned coal particles reach the boiler tubes. The small gas 
passages may be plugged by coal and ash, particularly if the ash 
has a low fusion temperature. 

In the preparation of the composite fuel, certain steps might 
be taken to alleviate these difficulties. A bituminous coal 
should be used which has low ash with a high fusion tempera- 
ture. Grinding as fine as possible will help to secure rapid 
combustion. In this connection the use of a tar with the coal 
which tends to secure some solution of the coal in the oil may 
be helpful. It may also be necessary to provide some means 
(probably by hand) for periodically removing ash from the 
bottom of the furnace. There will unavoidably be an increase 
in fly ash from the furnace. Finally, operation of the boiler 
at the same high rating attained with oil may be impossible. 
The rating that can be secured will depend upon the combus- 
tion space in the furnace, the size of the gas passages, the 
amount of ash in the coal, and the fusion temperature of the ash. 

While the magnitude of these difficulties cannot be over- 
looked if a shortage of fuel forces a change in operation, they 
are probably not so great as might be encountered in the in- 
stallation of pulverized fuel or stokers. With pulverized fuel, 
the ash problem would be greater than with oil and coal, and 
each industry would face the difficulty and delay in securing the 
equipment. For stokers, it would be necessary to rebuild 
the entire furnace to install the stoker as well as to provide coal 
storage and coal-handling equipment. If the individual plants 
can be supplied with a colloidal fuel from a distribution center, 
it is probable that there would be less interruption in opera- 
tion than in the conversion of each plant to a solid fuel. 


CONCLUSIONS 


The preparation of oil-coal fuel can be approached from three 
viewpoints: (1) Tomakea mixture sufficiently stable so that 
no settling will occur under any normal condition; (2) to pro- 
vide stirrers in the storage and transportation equipment which 
can be run periodically to mix the coal back into the oil; and 
(3) to mix the oil and coal at the plant where they are to be 
used and provide agitators or recirculating equipment on the 
fuel tanks which will prevent settling. This latter procedure 
would make it necessary to pulverize coal at the plant or to ship 
pulverized coal to the plant. Since coal in this form may be 
explosive, it would require careful handling until the mixing 
with oil was completed.*4 The possibilities inherent in the 
second and third suggestions should not be overlooked with 
reference to making a composite fuel available quickly, since 
they alleviate some of the difficulty in producing a mixture 
which is stable over a long period. 

One of the major difficulties in providing quickly a com- 
posite fuel in large amounts is securing the necessary pulveriz- 
ing equipment. At the present time, this would require 6 
months or longer to build. Some equipment might be availa- 
ble from plants where it has been installed as an alternative to 
oil, but which are so located that they are not in danger of 
being cut off from their fuel-oil supplies. Another possibility 


(Continued on page 804) 





** For precautions to be observed see ‘‘Explosion Hazards From the 
Use of Pulverized Coal at Industrial Plants,"’ by L. D. Tracy, Bureau 
of Mines, Bulletin No. 242, 1925. 
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Ingenious SOUND ROOM Tests 
Units on CONVEYER LINE 


By A. L. ATHERTON 


MANAGER, QUALITY CONTROL, WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST SPRINGFIELD, MASS. 


HE solution of some of the more technical problems of 

mass production during peacetime should increasingly 

pay dividends as American industry increases its wartime 
effort. For example, an ingeniously designed testing space 
open at both ends was developed for testing condensing units 
for quietness, while they travel on the conveyer line. Despite 
the open ends, the average sound level in the test area is 37 
decibels. A cylindrical sounding board detects any abnormal 
noise, regardless of the direction in which it leaves the unit. 
By this technique, condensing units can be tested for quietness, 
more quickly and accurately. 

Test of precision products for freedom from objectionable 
noise is increasingly difficult as requirements become more 
critical, and as the inherent sound level of the devices is 
reduced by progressive improvements in design and manu- 
facture. Sometimes this problem is of major importance in 
connection with the introduction of improved designs of 
mechanisms. 


FORMER TESTING PRACTICE 


Previously, in the production of condensing units, it had 
been possible to distinguish, by an aural comparison with 
preselected standards, between normal units and any in which 
the sound level was higher than standard. This listening test 
was made in a room through which the units were carried on 
an overhead conveyer and in which the background sound 
level was such as could be readily secured when the high level 
normal to manufacturing space and the requirements for open- 
ings through which the units entered and left the room on the 
conveyer were taken into account. In this test, considerable 
dependence was : 
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FIG. 2. SECTION THROUGH WALL OF TEST ROOM, SHOWING SOUND- 
ABSORBING LINER 


(The wall treatment consists of three layers of sound-absorbing blankets, 

graded in thickness and density and mounted on fireproofed wood 

strips so that the layers hang free and without contact with the wall 

or the adjacent layer. The floor is covered with */4-in. Ozite and 
broadloom carpet.» 
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(Units on conveyer enter from performance test room at A, traverse 
the entrance tunnel, and at entrance to the test room pass the operator's 
station, where the check is made and recorded. As they pass the 
operator, they are energized and operated until they leave the operator's 
station. They then pass out through the exit tunnel to the shipping 
= The operator enters through a vestibule, closed at each end 

y a Kalamein door with a refrigerator latch, to insure a tight fit 
against the felt jacket. The vestibule is lined with sound-absorbing 


material.) 
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FIG. 3 SECTION THROUGH 
TUNNEL 


(The tunnel walls are of 4-in. terra-cotta tile 
and are lined with 2-in-thick sound-absorb- 
ing material, mounted on fireproofed wood 
furring strips in order to clear the walls by 
2 in. The horizontal partitions are remova- 
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ble for conveyer maintenance.) 
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served was reduced so much that major improvements were 
required either in method or conditions of the test. 

Although the final outcome will be an instrumental test, it 
was decided that the transition from an aural to an instrument 
check could best be made over a considerable period of time by 
paralleling the two methods for a few tens of thousands of 
units to make sure that all possible factors are included in the 
instrumental test before dependence is finally placed on it. 
This decision involves the definite requirement for a testing 
space with a sound level 10 or more decibels below that of the 
units which are under test, in order to insure dependable re- 
sults. 


NEW TECHNIQUE OF TESTING CONDENSING UNITS 


The units are tested before mounting in cabinets and are 
without the noise-muffling effect which the cabinet provides 
when in actual service. The sound level is so low that it is 
extremely difficult to get sufficiently quiet surroundings. The 
problem reduced to the requirement for a space with a sound 
level of about 30 decibels within the factory where the 
sound level ranges from 60 to 80 decibels, and with two openings 
sufficiently large for the units to enter and leave the room. 
This required a room with two large permanent openings. 
Actually, the test room had to be much quieter than the average 
residence, which averages 40 to 45 decibels. 

The following design factors solved the problem for such a 
test space: 


1 Springs support the actual test room which is of masonry 
construction. 

2 Free space separates the test room which is enclosed by 
an outer masonry room, built directly on the factory floor. 

3 An effective sound-absorbing medium lines the inner 
room. 

4 Labyrinth tunnels, lined with sound-absorbing materials, 
are arranged with a number of 180-deg turns between entrance 
and exit. 

5 The conveyer, which traverses the entire length of the 


FIG. 4 
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tunnels and the test room, is partially segregated from the 
test space by a sound-absorbing enclosure which is opened 
only by a slot about 3 in. wide for passage of the hooks on 
which the units are hung. 


The engineering design details of the structure are shown in 
Figs. 1 to 4. 

Fig. 5 shows frequency-analysis curves of the sound level in 
the space adjacent to the room. It will be noted that the low 
frequencies are predominant. Fig. 6 is a corresponding curve 
for the interior of the room and shows that, for all frequencies 
above approximately 80 cycles, the noise level has been re- 
duced to well below 35 decibels, and for frequencies above 
perhaps 800 cycles, to approximately 30 decibels. 

Actual experience with this new room in operation shows 
that it meets the requirements of the test with considerable 
margin to spare. Although the average sound level, as 
measured by a standard sound-level instrument with 40-decibel 
weighting, is 37 decibels, this excess over the desired 30 is 
almost wholly confined to frequencies below 80 cycles and 
does not interfere with aural tests. As a matter of fact, the 
threshold of the average ear at 60 cycles is approximately 46 
decibels so that the excess over the threshold even at this most 
unfavorable part of the curve reaches a maximum of only about 
9 decibels. 

The use of a high degree of sound absorption for the inner 
walls of the test space resulted in the need for turning the units 
as they pass the operator in order to make sounds from all 
angles audible. This requirement was eliminated by the in- 
stallation of a cylindrical sounding board behind the units 
opposite the operator. With this arrangement, the operator 
can detect any abnormal noises, regardless of the direction in 
which they are emitted from the unit. 

The investigations on which the design was based, the design 
of the acoustic structure, and the test of the resulting structure 
were carried out by experts of the Commercial Engineering 
Department of Electrical Research Products, a subsidiary of 
Western Electric Company. 
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FIG. 5 FREQUENCY ANALYSIS OF GENERAL SOUND LEVEL IN SPACE ADJACENT TO ROOM 
‘Oscillogram a shows a detail up to 1100 cycles, and 4 shows general distribution over complete range from 0 to 9500 cycles. 
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FIG. 6 FREQUENCY ANALYSIS OF GENERAL SOUND LEVEL IN ROOM 
‘This curve corresponds in range to Fig. 5¢ and shows the almost complete elimination of noise for frequencies above 100 cycles. ) 














RESEARCH PROGRAM of the 
INSTITUTE of GAS TECHNOLOGY 


By HAROLD VAGTBORG 


DIRECTOR, INSTITUTE OF GAS TECHNOLOGY, CHICAGO, ILL. 


HE Institute of Gas Technology was created just over a 

year ago to serve its sponsoring industry in a rather unique 

way. The objectives of the new Institute provide for 
training of technologists, conducting fundamental and applied 
research, collecting and disseminating scientific information, 
and co-ordinating research for the entire industry. Such a 
program in itself will stimulate research, whether in a company 
laboratory, or in “‘farmed out’ institutional projects, for the 
possibility of needless duplication will be eliminated. A 
tremendous reservoir of research personnel and facilities is 
available in educational institutions and other agencies through- 
out the country which can be effectively and efficiently 
utilized through close co-ordination with the Gas Institute— 
a centralized agency responsible for research strategy in the 
industry. 

The creation of the Gas Institute does not introduce tech- 
nology to the gas industry for the first time for, as a matter of 
fact, a great deal of significant research has been carried on 
through the years in company and association laboratories and 
in educational institutions: Its creation does, however, focus 
attention upon the fact that leaders of the industry rec- 
ognize that great emphasis must be placed upon tech- 
nology if the industry is to develop further and to become more 
fruitful. 

The Gas Institute is just beginning its second year of opera- 
tion. The experiences of the first year indicate that the In- 
stitute can operate as both an educational organization and a 
research institute. The gas industry is somewhat unique, un- 
fortunately, in that it has fewer men trained in its technology 
than almost any other major industry. For this reason an 
expanding research program in the industry will bring about 
the need for trained men. The functions of carrying on research 
and man training can be done jointly to great advantage. The 
first objective provides laboratories and workers engaged pri- 
marily on research projects on problems basic to the industry. 
Into this environment are brought young men who have been 
carefully selected from leading colleges and universities through- 
out the country. To accomplish the second function a teaching 
faculty is brought in to train the students in theory, and leaders 
in the industry, by special lectures, instruct them in actual prac- 
tice. The over-all program is so operated that each objective is 
reached effectively and expeditiously without hazarding either 
cause. 

This paper will relate primarily to the research program of 
the Institute. Anyone interested in the educational aspects 
may refer to a previous article! by Dr. L. R. Thiesmeyer. 

The research potentialities in gas are many and revolve about 
a number of economic factors characteristic of gas. These 
factors are the foundation of the industry. It must always be 
remembered that, where heat is required, some 2 to 3 times the 
amount of useful energy can be made available to a customer in 


‘Gas Institute Training Aids War Effort,’’ by L. R. Thiesmeyer, 
Gas, Aug., 1942, pp. 20-25. 

Presented at the Fall Meeting, Rochester, N. Y., Oct. 12-14, 1942, 
of Tue American Society oF MgecHANICAL ENGINEERS. 


the form of gas from a given amount of coal as can be made 
available in the form of electricity. The economy of piping 
natural gas across great areas of our country has been proved. 
By harnessing the two general forms of gas, the public is as- 
sured of a reliable and economical supply of fuel. The use of 
gas affords better control of atmosphere and temperature; 
particularly important in industrial heat uses. Gas is a ma- 
terial substance, not merely a difference in potential. Gas can 
be stored. It has valuable by-products, requires raw materials 
in its production, and these in turn have valuable by-products. 
The substances used and produced by the gas industry are po- 
tent in industrial and domestic possibilities yet untouched. 
These are the factors which are encouraging “pooled research" 
activities in the Gas Institute. 

Research contemplated and actually under way at the In- 
stitute falls into the following classifications: 


1 Fundamental research by students and faculty members. 
2 Research on problems basic to the industry. 
3 Sponsored research projects. 


FUNDAMENTAL RESEARCH BY STUDENTS AND FACULTY MEMBERS 


No mention of the Gas Institute’s research program would be 
complete without brief comment on the significance of investi- 
gations to be undertaken by its group of highly capable stu- 
dents. Each student has had excellent background in chemistry, 
physics, and engineering. Only 15 of them are chosen each 
year from the entire country to pursue master’s and doctorate 
programs at the Institute on special fellowship. Training in 
research is a vital part of the program and theses are required 
for both degrees. These must be on fundamental problems 
and the results publishable in appropriate scientific journals. 
In the master’s program, the student is under close supervision 
and direction of staff members until he begins to manifest 
ability to proceed further with merely consultation. The 
doctorate research, on the other hand, must be a convincing 
demonstration by the student that he can undertake independ- 
ent investigation and pursue it to a successful conclusion with 
only moderate supervision from the staff. The possibilities 
as to subject matter for student theses are almost limitless. 
Some may be in the solution of certain collateral aspects of 
fundamental studies conducted by the staff; some may be an 
outgrowth of such studies; others may constitute exploratory 
work of determining important relationships in gas problems 
unrelated to any upon which the Institute may at that moment 
happen to be engaged. It should be clearly emphasized, how- 
eyer, that students will not be used in staffing sponsored re- 
search projects. 

Faculty members will also be engaged on fundamental re- 
search projects which relate primarily to the gas industry. 
However, if a faculty member has a distinct research interest in 
a field outside of the gas industry, he is permitted to pursue 
such work. Typical of the research which is being conducted 
by faculty members is the work on analytical methods of gas 
analysis. A search of the literature for methods of analysis for 
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organic sulphur compounds in manufactured gas revealed the 
fact that very little fundamental work has been done on the 
problem. Most of the data have been obtained on gases of 
unknown composition and in few cases has a method for an 
individual constituent been checked for interferences. Thus, 
although certain methods have been shown to give reproduci- 
ble results, there is inadequate information as to their absolute 
accuracy. A research program on this problem was recently 
begun. The general outline calls for a study of gases of known 
composition as to (1) methods for determining total sulphur 
in the gas sample, (2) methods for determining each organic- 
sulphur constituent, (3) determination of possible interferences. 
The results of these chemical methods will permit an evalua- 
tion of the various possible methods of analysis as to their 
accuracy, freedom from interferences, and ease of application for 
routine analysis. 

After an acceptable chemical routine for use in the gas com- 
pany laboratories has been developed, attention will be focused 
on other general methods of gas analysis. In this respect, 
attempts at analysis through physical characteristics of the 
constituent gases will be made. Investigations will be made 
of such characteristics as (1) vapor-pressure differences as a 
method of separation, (2) photochemistry of the gases, and the 
application of physical methods to the study of gas problems. 
From this research, it is hoped that devices for recording 
automatically the composition of gas mixtures can be developed. 
It will also result in a more complete knowledge of the trace 
constituents of the gas. 


RESEARCH ON PROBLEMS BASIC TO THE INDUSTRY 


Through this form of research, the Gas Institute is given an 
excellent opportunity to serve its supporting industry. The 
costs of this work are met by the general funds of the Institute, 
and results and data are available solely to member companies. 
A patentable development becomes the property of the In- 
stitute and is available for licensing, and it is expected that 
this procedure will provide a source of income to broaden and 
extend further the activities of the Institute. 

The gas industry has innumerable basic problems which re- 
late either to production, by-products, storage, transmission, 
distribution, or utilization. The Gas Institute is setting up 
projects in these fields just as rapidly as staffing can be effected. 
In the case of gas production, basic equipment is being prepared 
to study improved methods of coal gasification. Research in 
this direction is enthusiastically urged by many gas operators 
who are convinced that new materials, methods, and scientific 
tools applied to this old process should produce a more effi- 
cient method of gas manufacture having desirable and con- 
trollable by-products. 

It is obvious that the natural- and manufactured-gas interests, 
through “‘pooled research,’’ can more intensively and exten- 
sively engage in tracing some of the many unknown scientific 
facts and reactions of the substances with which they work, and 
then apply this new knowledge to the development of eco- 
nomical processes which will justify capital investment for better 
production of acids, acetone, acetylene, alcohol, amines, am- 
monia, antiknock compounds, benzene, ceresin, chlorination 
products, ethers, esters, formaldehyde, hydrocarbons, hydro- 
gen, naphthalene, nitration products, reducing agents, and 
many others. Here lies one answer for plant utilization during 
low-gas-demand periods. Under such circumstances, gas could 
become a by-product. Thus, they will tend toward operations 
which will ‘‘take everything but the squeal out of the hog,”’ and 
by using only the simpler heat components of gas for fuel pur- 
poses, the gaseous fuels in general will tend toward uniformity 
and improved performance in appliances. 

Early in its first year of operation, the Gas Institute estab- 


803 


lished a research group to work on catalysis and gas by-prod- 
ucts. One objective of this group, and one of immediate inter- 
est in the victory effort, is the chemical utilization of gas. 
One contribution in this direction has been the development of 
an improved method of producing butadiene from butane, a 
constituent of natural gas. Other projects are under way to 
utilize the by-products of manufactured gas as raw materials 
for plastics, organic chemicals, synthetic rubber, solvents, 
plastics, and explosives. Studies are to be made of the cata- 
lytic reactions of hydrocarbon gases found in or producible from 
natural gas. Reactions to be studied include oxidation, de- 
hydrogenation, halogenation, hydration, nitration, pyrolysis, 
polymerization, and alkylation. The products that can be 
made by these methods will contribute to the victory effort and 
toward a higher standard of living after the war. 

Another objective of this group is to find methods of stand- 
ardizing the composition of gas so that the manufacture and de- 
sign of burners can be simplified. Pyrolysis, hydrogenation, and 
the Fisher-Tropsch process are being studied in this connection. 

Regarding research on the storage of gas, there is much to 
be learned about liquid storage and the relative economy and 
operating characteristics of this form of storage as compared to 
vapor storage. 

The Engineering Group at the Gas Institute has two projects 
under way relating to gas transmission and distribution. The 
first of these is directed toward the development of a meter to 
detect and record temperatures at which gas hydrates may form 
in high-pressure transmission lines. The hydrate problem is 
of importance to almost all pipe-line operators. Dehydration 
of the natural gas being transmitted can eliminate the difficulty, 
but complete dehydration is an expensive process and can create 
other problems if not carefully controlled. The operation of a 
dehydration plant presents a problem in economic balance. 
Optimum dehydration is to that point at which the water- 
vapor content of the dehydrated gas is just insufficient to permit 
hydrate formation under pipe-line temperature and pressure 
conditions. Further removal of water vapor is not economical. 
Controlling a dehydration plant to this optimum can be accom- 
plished either by continuous gas analysis and manual control, 
or by means of an automatic-control instrument. In develop- 
ing a gas-hydrate meter the Engineering Group has in mind its 
future use as an automatic-control instrument. When the de- 
velopment of the gas-hydrate meter is completed, it may be 
found that present methods of dehydration-plant design will 
require revision. When sufficient operating data have been 
accumulated, the Engineering Group may be in an excellent 
position to guide future design. 

Commonly engineering problems are masked by methods of 
cost accounting. A difficulty that lies basically in engineering 
may not appear to be a problem because methods of cost ac- 
counting fail to disclose an existing economic loss. Conse- 
quently, many companies are satisfied with their present method 
of operation; and what is a definite problem to one company is 
apparently no problem to another. 

Purging operations on gas holders and pipe lines may be 
another such problem. The Engineering Group is beginning 
a survey of purging methods with the intent of clarifying and 
summarizing existing knowledge and then proceeding to de- 
velop methods based on sound engineering procedure. 

As in the case of research on gas production, special emphasis 
will also be given at the Gas Institute to research in utilization, 
both domestic and industrial. The industry’s many broad 
problems relating to utilization will be investigated as In- 
stitute-sponsored projects, and the narrower problems of pri- 
mary importance to specific manufacturers will be circumvented 
except as they may be sponsored by the interested company or 
companies under the procedure established specifically for 
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sponsored research projects. In connection with domestic 
utilization, typical of the sort of research program which is 
being urged by the industry and which will be established 
shortly, is one on the development of a gas burner which will 
make possible the ‘‘capturing’’ of the products of combustion. 

The industrial uses of gas are expanding rapidly. American 
manufacturers are learning in increasing numbers that gas is 
not only economical and that it readily lends itself to atmos- 
pheric control, particularly beneficial in heat-treatment, but 
also that gas equipment is relatively simple in construction and 
operation. The staff of the Institute is now considering the 
relative importance of various utilization projects which have 
been suggested, but actual work is still in the ‘‘literature 
search”’ stage. 


SPONSORED RESEARCH PROJECTS 


In respect to sponsored research projects, the Gas Institute 
operates much as an industrial-research institute. This divi- 
sion will undertake research projects relating to gas, funda- 
mental or applied, which are *‘farmed out’’ to it by individual 
companies or groups of companies. The full cost of conducting 
this program is borne by the sponsoring companies. On the 
other hand, the work is carried on confidentially where desired, 
and patentable developments belong solely to the sponsor. 
Even member companies do not have access to data and re- 
ports. Full-time research workers alone are engaged on these 
projects. In order to secure maximum benefit for the under- 
writing sponsor, cach project is generally guided by a Steering 
Committee which includes sponsor representation. 

Sponsored research at the Gas Institute is rapidly increasing 
but it is the program about which the least can be said. Proj- 
ects under way at the present time are sponsored by both in- 
dividual gas-utility companies and equipment and appliance 
manufacturers. Permission has been granted to discuss two of 
the projects. Last January the Rochester Gas and Electric 
Corporation established a project entitled *‘The Removal of 
Organic Sulfur From Manufactured Gas.’’ Subsequently the 
American Gas Association through the Organic Sulfur Sub- 
committee, of which Dr. E. W. Guernsey is chairman, estab- 
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lished a project entitled ‘The Isolation and Identification of 
Organic Sulphur Compounds.’’ Due to the close relationship 
of these problems, the sponsors have authorized an arrangement 
whereby the scientific staff of each is working in close co- 
ordination with the other, for the present time, to insure 
maximum progress. When the opportunities for mutualiza- 
tion diminish, each project will be reoriented and moved 
directly toward its objective. 

In regard to the publication policies of the Institute, it might 
be explained that, because of the nature of the research proj- 
ects conducted for individual sponsoring companies and for 
the supporting membership companies, publication of much 
of the work of the Institute is restricted. However, many of 
the projects are, and will be, of a nature that will allow broad 
publication. Each case will depend upon the circumstances. 

One of the objectives of the Institute was to establish the 
main reference library of the gas industry. Toward this end a 
technical librarian with national reputation was appointed to 
supervise the services of this library. Already over 2000 
valuable scientific reference volumes, foreign and domestic, 
have been acquired, and many new acquisitions are being made 
daily. The library's services comprise aid to the Gas Institute 
staff and students in literature and patent searching; current 
reviewing of literature on gas technology for the benefit of 
member companies; and miscellaneous bibliographical, trans- 
lating, and abstracting services designed to make all publica- 
tions on gas technology a living force in support of development 
and research. 


CONCLUSION 


In conclusion, it might well be stated that the research 
philosophy of the Gas Institute is that the gas industry cannot 
be served effectively by that type of ‘‘research’’ which consists 
solely of thinking up ways to take the other fellow’s markets 
away from him. This can work both ways. The basic re- 
search which leads to fuller and more advantageous utilization 
of the nation’s natural resources creates wealth instead of 
“robbing Peter to pay Paul,’’ and this is the research which 
has always produced lasting benefit to its parent industry. 





USE of MIXTURES of OIL and COAL in BOILER FURNACES 
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would be to purchase pulverized coal from plants that do not ', In this report mention has been made of burning demon- 


use their equipment at full capacity. This latter procedure 
would probably involve the transportation of the coal in pul- 
verized form. 

A survey should be made of oil-burning plants on the eastern 
coast to determine (1) if they already have the necessary equip- 
ment to burn coal; (2) if coal-burning equipment could be in- 
stalled without rebuilding the furnace and boiler; (3) if an oil- 
coal fuel could be used without seriously reducing the boiler 
rating; or (4) if the boiler would be plugged by the ash from 
oil-coal mixtures. In the first case, the plant must burn coal 
if it has not already started todo so. In the second case, oil- 
coal fuel might be used until coal-burning equipment could be 
secured. In the third case, the composite fuel would help to 
conserve oil without interfering with operation, while in the 
fourth case, the boiler furnace would have to continue on oil or 
be shut down. This survey would require not only study of 
individual installations but actual tests with oil-coal mixtures 
as well. 


strations with coal-oil fuel which have apparently been quite 
successful. There are three criticisms of the major portion of 
this work: The tests have usually been conducted on small 
boilers; the test time has been too short to be sure of the ulti- 
mate result; and there has been a distinct failure to observe or 
make public the details of the tests. These difficulties must be 
remedied to secure any widespread use of colloidal fuel. 
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LABOR’S ATTITUDE ON TECHNOLOGICAL 
CHANGE 


By W. RUPERT MACLAURIN 
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ested in a study? which is published by the Bureau of 

Industrial Relations of the University of Michigan on 
managerial administration of technological change and 
workers’ reactions to those changes. There has been a great 
deal of discussion in recent years of technological unemploy- 
ment and the subject is still quite bitterly controversial. Pro- 
fessor Riegel’s book does not attempt to measure the extent of 
technological unemployment. Instead, he has tried to find 
out how different types of companies have dealt with the 
problem. 

Some of our early economic writers on technological progress 
and its effect on employment were inclined to dismiss the ques- 
tion as of no particular significance. They granted that some 
workers would be displaced by technical change but assumed 
that these would find positions readily in other industries. 
They pointed out that union attempts to control and oppose 
technological improvements had always resulted in failure and 
that from the workers’ point of view the most sensible policy 
was to accept the fact of change and, if they were displaced, 
get a new job as rapidly as possible. It is perhaps unfortunate 
that these early economic writers had as much influence as 
they did. The general public came to believe that technological 
unemployment was not anything to worry about. It was true 
also that, until 1929, the fact that the United States was a 
rapidly expanding country with a growing population and 
undeveloped natural resources made it possible for displaced 
workers to be absorbed quite rapidly. 

Our experience in the nineteen-thirties greatly altered public 
thinking toward questions of technological change. There 
can be no question any longer but what technological unem- 
ployment does occur and can create very severe hardship. 

One example is an interesting illustration of the problem. 
The National Research Project of the W.P.A. made a study a 
few years ago of the effects of the introduction of machine 
methods of making cigars.* This was an extremely labor-sav- 
ing device and resulted in very substantial displacement. 
The study concentrated on the experience of the displaced 
workers after the layoff. It showed that they had a very hard 
time indeed. Most of the hand cigar makers had been engaged 
in this particular trade for many years and had no other skills. 
It was very difficult, therefore, to absorb them in other occupa- 
tions. Asa result, they suffered extensive unemployment. 

There have been numerous other cases of technological dis- 
placement which were not as severe as this. The facts are, 
however, that with the kind of industrial depression that we 
had in the thirties, where we were operating under less than 
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full employment, seniority rights in the attachment to a job 
became extremely important. The loss of these rights through 
permanent technological displacement placed the unemployed 
worker in a very difficult position in getting another job, be- 
cause he had no accumulated rights in any other company. 
Moreover, in many instances he would need considerable re- 
training before being absorbed. 

The danger, of course, in a situation of this sort is that labor's 
reaction to technological change will become so adverse that 
progress will be seriously restricted, either by means of labor 
regulations in the collective-bargaining process or by legisla- 
tion. It is obviously important, therefore, that management 
should take all steps possible to cushion the shock of techno- 
logical change on the worker. 

In view of the importance of this problem, it is heartening 
to find in Professor Riegel’s book that progressive managements 
have been giving consideration to this question and in many 
cases have worked out methods of dealing with technological 
change which have proved satisfactory. Before discussing 
these solutions, however, we might refer to some of Riegel’s 
findings concerning employee attitudes. 

Professor Riegel writes: ‘‘To the extent that the 100 em- 
ployees interviewed in the course of this study were typical, 
it can be said that workers normally fear and dislike techno- 
logical change, and that these attitudes often cause them to re- 
sist it. Some of their common beliefs, which they deem well 
founded, are that technological changes displace workers, 
bring about part-time employment, reduce the values of changed 
jobs, cause established skills to become obsolete, increase strain 
and fatigue, and temporarily create accident hazards. .. Of 
importance also are their sentiments or feelings about insecurity 
for themselves and their families, the disturbance to their social 
status and associations, and the necessity of learning new skills 
and meeting new problems.’’‘ 

Recognizing these attitudes, progressive companies, Riegel 
finds, have endeavored to time the installation of new ma- 
chinery and equipment to minimize displacement. Some com- 
panies have scheduled installations so that most if not all of 
the persons displaced can be transferred to jobs made vacant 
by natural turnover. Managements also have attempted to 
maintain earnings of workers directly affected by technological 
changes. In some companies, for example, if a worker is 
transferred to a lower-paid job in order to avoid his total dis- 
placement, an attempt is made to reassign him as soon as 
possible to work which is as valuable as the work he was 
doing prior to his transfer. Other companies faced with the 
necessity of layoffs resulting from technological improvements 
have speeded up their retirement of infirm workers nearing the 
age of sixty five with special allowances which supplement 
their benefits under the Social Security Act. Where layoffs 
prove unavoidable, a good many companies provide dismissal 
compensation. 

Professor Riegel feels that, in addition to direct steps of this 
sort, it is important that technological changes be introduced 
as diplomatically as possible. He stresses the importance of 
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the employment of superintendents, foremen, and technicians 
who fully appreciate the human problems associated with 
technological change. Incidentally, this is no easy task. 
Unfortunately, the technician is frequently inept and undiplo- 
matic in his handling of human problems. This, of course, 
presents a challenge to the engineering schools and to the 
employers of engineers to overcome. 

Riegel suggests that a personnel officer reporting directly to 
the chief production executive should represent employee 
interests in the deliberations of the technical planning com- 
mittee of the business organization. His knowledge of con- 
templated technical improvements’ well in advance of their 
introduction is likely to lead to many detailed measures to 
conserve employee interests. Furthermore, adequate manage- 
ment-employee contacts should be maintained so that the 
employees can readily express their sentiments regarding tech- 
nological changes to the managers. 

‘The employees directly concerned in a technological change 
should be informed as soon as feasible of managerial plans for 
maintaining their status, tenure, or earnings. Even if managers 
cannot provide such aid, they may be able to avoid future re- 
sentment by frankly discussing the probable results of the 
change with employees.’”® 

In conclusion, Riegel hopes that any regulation of the intro- 
duction of new facilities may be made by private rather than 
public means, and that legislation on the subject will not be 
necessary. He does think, however, that a special section of the 
Public Employment Service should be started to deal with 
the problems of displaced workers. He suggests that this sec- 
tion, if staffed by men capable of exercising a large degree of 
initiative, could, upon notification of employers stating the 
qualifications of workers about to be displaced, inform them of 
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other types of work requiring their qualifications, counsel the 
displaced workers with regard to additional training which 
would improve their employment prospects, and participate in 
the direction of public training agencies which provide such 
instruction. An additional aid ‘‘which can well be provided 
at public expense is the provision of retraining opportuni- 
ties.” 

It may be necessary to go even further than Professor Riegel 
suggests. In the course of his book he quotes from the program 
of the Steel Workers Organizing Committee. This union 
group proposes for the future a program favorable to greater 
production and lower costs. The program, however, is to be 
based upon an agreement whereby the management will ‘‘share 
equitably with the union any benefits so obtained, in the form 
of increased employment, better working conditions, increased 
wages, or decreased hours. Nobody is to lose his job as a 
result of any improvement that is installed. If ways are dis- 
covered to do more work with less labor, they are to be put 
in gradually, and then only with the consent of the union. The 
research must be truly joint in every respect. All facts and 
plans are to be revealed to the union committee, and its under- 
standing and consent must be obtained at every step.’’® 

Whether or not it is desirable to go as far as this in union- 
management co-operation, I cannot but feel that workers 
should be laid off as a result of technological change only in 
extreme cases where this seems absolutely unavoidable. I be- 
lieve that ultimately we shall have to come to a position where 
anybody who has to be laid off is given very substantial help 
until he can find another satisfactory job. Where it is at all 
possible, technological change ought to be introduced suffi- 
ciently slowly to avoid significant displacement, even though 
this means a sacrifice of material progress. 
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THE TIME OBSTACLE' 


F ALL the obstacles encountered by hopeful salesmen of 
goods, ideas, or personality, the one which has probably 
increased faster in importance than any other since Pearl Har- 
bor is the ‘‘time obstacle." Symptoms of the operation of this 
obstacle are remarks such as the following: ‘‘I haven't time 
now,” “‘I'll see you later,”’ “I’m too busy at the present,’” or 
“T'll call you when I'm free.’ 
To overcome this obstacle it is of prime importance for us to 
appreciate the importance of time ourselves. We may find 
plenty of proof of its importance in our own life everyday. We 
are awakened by alarm clocks, we eat at certain times, board 
busses which run on a time schedule, punch a time clock when 
we get to work, and look at wrist watches, pocket watches, and 
wall clocks many times during theday. When work is finished, 
we go home and listen to radio programs whose beginning and 
end are fixed very rigidly by clocks. Practically our whole life 
is run by clocks. 

This leads us to an implication of the modern golden rule— 
don't waste other people’s time. If you do, you probably 
won't get a chance to do it again. 

Time is like money. We can do just as we please with our 
own time but hate to have someone else spend it for us. We 
all have time enough to do anything, but not everything, so it 
is necessary to choose which things to spend our time on. 


, 





' Anessay by E. C. Litscher, University of Wisconsin 1941, written in 
connection with a course at the General Electric Company, Schenectady, 
N. Y., ‘An Engineering Approach to Human Relations.” 


Time is different from money in that we all have the same 
amount and this is limited to 24 hours each day, never any more. 
We have sugar and gasoline rationing now and may soon have 
many other things rationed. Time, however, has always been 
under one of the strictest rationing systems ever devised. 

Of course, our approach depends upon each individual] situa- 
tion. A sick person in some hospital or a convict in his prison 
cell are likely to be hungry for company and enjoy the time 
spent with them. A busy executive, on the other hand, wants 
everything condensed to take up the shortest time possible. 
We may have to sneak our proposition in at some odd moment 
and must stick to the main points. If we feel that we cannot 
explain our ideas fully enough during the time given, we must 
interest our prospect enough to make him willing to grant us 
more time. Probably the best way to do this is to show him 
the importance of our propositions. 

There is another sense in which time may be an obstacle. 
This involves the disposition of the prospect at the time ad- 
dressed. Ifhe is tired and hungry and his nerves are on edge, he 
will have “‘no”’ right on the tip of his tongue. Our chances of 
success would be much better if we approach him when he 
is rested and contented. Sometimes this isn’t possible. 
Then we have to be especially careful not to irritate him further. 
A friendly approach, sincere compliments, and sympathy for his 
troubles all help us accomplish our purpose. Above all, re- 
member the importance of time and act accordingly. Time is 
short; don’t waste it.—E. C. Litscner. 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 





The Great Waste 


To THE Epiror: 


What is our greatest waste today? 
Some say time, others say oil, food, 
water, paper. The writer believes it is 
coal, or rather the improper and un- 
economically wasteful use of it. 

The situation may not be so bad during 
the summer season, but certainly it is so 
in winter when many homes and business 
buildings are overheated and are without 
temperature control. The smoke nui- 
sance in many towns is a clear indication 
of the wasteful use of coal. 

Directly and indirectly smoke damage 
takes a toll in the health of a community 
where it exists; it lowers the value of 
goods in stores; house interiors are in- 
volved, where walls, draperies, and 
paints are adversely affected; the ex- 
teriors of houses and large buildings be- 
come deteriorated from its attack. All 
these effects are chargeable to smoke, 
while, in addition, a tremendous loss in 
heat value occurs wherever it is present. 

The latter condition is vitally impor- 
tant when it is considered that only 50 or 
60 per cent of the heat value in coal is 
being utilized in many instances, the 
remaining 40 or 50 per cent being blown 
out the chimney in the form of smoke. 
Certainly this represents an unnecessary 
burden of cost on our transportation sys- 
tem, and on our individual pocketbooks, 
particularly during the present time when 
a state of war exists. 

Yes, we all know about it, but few 
seem to do anything to correct the condi- 
tion. A few starts have been made here 
and there in this direction, but no real 
nation-wide effort has been made to al- 
leviate the situation. We talk about, 
and actually do conserve oil and gasoline 
which are utilized much more economi- 
cally than coal. Other combustible ma- 
terials are also being burned economi- 
cally; but coal, which now sells at retail 
at $8 or more per ton and no longer may 
be considered a cheap commodity, is still 
being handled wastefully. 

Hence, the next question is how may 
we stop this waste of coal or at least ob- 
tain the best results from its use. This 
may be accomplished by the following 
means: 

1 By improving our firing methods so 


that coal will be burned more completely 
and economically, at the same time ac- 
complishing the elimination of smoke. 

2 By utilizing the by-products of coal 
and, instead of burning coal, burn coke. 


BURNING COKE TO CONSERVE RESOURCES 


The writer honestly believes that under 
the present war conditions the Govern- 
ment should put a stop to the use of coal 
as fuel wherever that is feasible and per- 
mit the use of cokeonly. Ofcourse, that 
would not well be possible in homes 
using open fireplaces, but in boilers and 
furnaces, especially those equipped with 
stokers, by this means great savings could 
be realized. With slight modifications 
in the construction of the fireplace grate, 
coke could be burned successfully, result- 
ing in a fine radiant heat, which would 
also eliminate the smoke evil inside and 
outside the house. Incidentally, lump 
charcoal also makes good fireplace fuel. 

In some cases, it might be found neces- 
sary to modify the furnace construction 
of certain boilers, since coke does not fire 
readily, the heat liberated being more or 
less radiant. The furnace volume can be 
reduced in many cases without much 
trouble or expense. 

Locomotives could use pressed coal or 
briquettes of a certain size. Such bri- 
quettes consist of a mixture of coke, coal, 
pitch, etc., the principal ingredient being 
coke. Inthe writer's opinion, briquettes 
may be much more efficiently handled by 
the fireman. A good gas coke burns well 
in a hot-air furnace, or home boiler 
equipped with stokers, or even when 
hand-fired. 

It is the writer's opinion that one of the 
main reasons why coke is not used more 
widely in homes is the unfair price which 
dealers charge for it. At present the 
price is based on the carbon Btu value per 
pound of coke, although coke could be 
sold at or nearly at the same price as coal. 
It is true that the dealer has to pay more 
for freight in the case of coke than for 
coal, since coke is much lighter than coal. 
Consequently a railroad car would hold 
correspondingly less coke than coal by 
weight. After extracting all other com- 
mercial elements from the coal, refineries 
and gas companies could sell coke cheaper 
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than coal since the coke is only a by- 
product. Actually the price of coke 
could be fixed by government regulation. 


BETTER UTILIZATION OF COAL BY-PRODUCTS 


The vital question now is, how can we 
use coal to better advantage, avoiding 
unnecessary waste and eliminating the 
smoke evil? How much greater utiliza- 
tion may be made of the by-products of 
coal than is now the case? First, we 
must realize that coal is a nonreproduc- 
tive resource. When it is gone, it is not 
replenished. 

Let us briefly consider what better 
utility may be made of bituminous coal, 
forexample. The by-products of bitumi- 
nous coal are the source of many valuable 
substances for the immediate as well as 
intermediate raw materials required in 
many processes, such as making dyestuffs, 
medical supplies, explosives, fuels, and 
other commodities too well known to re- 
quire mention. 

In the dry distillation of bituminous 
coal, we get (1) illuminating gas, (2) coal 
tar, (3) coke. Probably coal tar is the 
most valuable by-product since it consti- 
tutes a source of many valuable organic 
compounds, useful in many chemical in- 
dustries. Illuminating or artificial gas is 
still used in localities all over the country 
where natural gas is not available. Asa 
by-product of gas making, coke is used 
in foundries and steel mills, which could 
not do without it, and in many other 
places. 

We know that, by the destructive dis- 
tillation of coal tar, various condensates 
result, such as light oils, carbolic oils, 
phenols, cresylic acids, creosote oils, 
anthracene oils, pitch, ammonia, retort 
carbon, and some lesser products. 

Light oil fractions plus light oil again 
can be split into crude benzene, toluene, 
solvent naphtha, heavy naphtha, wash 
oil residues, fuel oils. By crystalliza- 
tion, we get naphthalene, phenols, etc. 
But, we still retain practically all the 
carbonaceous material of the coal in the 
form of coke, while only the volatile 
matter is usefully recovered, which other- 
wise would blow out of our chimneys in 
the form of smoke. 

We could easily supplement our present 
shortage of gasoline by benzene trans- 
formed into benzine. Furthermore, we 
get a large amount of ammonia, pitch, 
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cresolin antiseptics, such as phenol, creo- 
sote, etc., which are all of importance at 
the present time. The writer would not 
be surprised if someday, from this source, 
an immediate raw material might be 
discovered, which could be used as a 
substitute for rubber, because coal tar 
contains many elements, some of which 
at least offer possibilities in this direc- 
tion. Therefore, there is no reason why 
illuminating gas should not be used more 
widely for power and heating purposes at 
present, even though its cost is greater 
than that of natural gas. Nearly every 
day chemists discover new products de- 
rived from coal. 

Rather than go on making all the 
smoke we can, polluting our cities with 
it, and wasting 20 or 30 per cent of the 


heat value of the coal, the wider use of 
coke in homes and factories may be a 
present-day solution to greater economy. 
Also, wider utility must be made of the 
by-products of coal instead of letting 
them go up into the air in the form of 
smoke where they do nobody any good. 

The writer believes that the govern- 
ment should place restrictions on the free 
use of coal, making the substitution of 
coke mandatory, wherever possible. 
The writer has a firm conviction that the 
improper use of coal constitutes one of 
the greatest wastes being committed in the 
national economy. 


Kart ALpDINGER.! 


1 Mechanical Engineer, Atlanta, Ga. 
Mem. A.S.M.E. 


Vibration and Rubber Springs 


Comment By E. T. P. Ngeusaver? 


This paper® constitutes a practical con- 
tribution to the art of isolation of vibra- 
tion. 

Regarding the use of rubber springs for 
isolation of vibration, a very important 
limitation must be considered. Because 
of the relatively small deflection obtaina- 
ble with the average design of rubber 
springs, proper isolation is limited to a 
minimum frequency of about 700 cycles 
per min. By careful analysis of all the 
various degrees of freedom, rubber can 
be used successfully down to as low as 
500 cycles per min. For the lower fre- 
quencies (300 to 500 cycles per min), 
due to the large static deflections re- 
quired, the steel-coil spring is the most 
practical solution. However, because 
of the internal damping or hysteresis 
feature, rubber is the more desirable ma- 
terial to use wherever possible. 

Another important point for the con- 
sideration of the vibration engineer is 
that the driving and driven units, where- 
ever possible, should be rigidly mounted 
with respect to each other, and then the 
entire unit should be properly isolated. 
This is particularly true if the medium of 
power transmission is a belt or chain 
drive. Exceptions to this rule can be 
taken, but only with careful engineering, 
such as that illustrated in Fig. 4 of the 
paper, or the application of ‘‘floating 
power’ in automotive design. 

When an isolated mechanism passes 
through resonance, it has the tendency to 
produce large amplitudes of vibration. 
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The control of this excess vibratory 
motion by the use of rubber bumpers, as 
suggested in the paper, may prove to be 
quite successful in relatively light units 
having supporting means with some in- 
ternal damping. For the heavier mecha- 
nisms (10 to 50 tons or more), and par- 
ticularly the lower frequencies, the ap- 
plication of bumpers, which are not in 
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contact during normal operation, may 
present a serious problem. The instant 
the mechanism strikes these bumpers the 
form of vibration changes from harmonic 
to nonharmonic. This nonharmonic vi- 
bration may adjust its critical frequency 
by change of amplitude and thus follow 
the acceleration of the machine, result- 
ing in vibration more serious than if no 
bumpers had been used. The most effec- 
tive and reliable means of controlling 
the vibration, as the mechanism passes 
through the critical frequency, is to use 
a friction or other type damper which is 
designed to absorb energy without seri- 
ously changing the spring constant of 
the supporting means. Practical experi- 
ence has shown that this vibration, 
when passing through the critical fre- 
quency, is not as serious as might be 
expected. 

With the use of isolation factors 3 to 
1 or 5 to 1, uponacceleration of the ma- 
chine, the critical is passed so rapidly 
that there is insufficient time for serious 
vibration to develop. During decelera- 
tion, the vibration at critical frequency 
is built up at the expense of the kinetic 
energy of the moving parts, thus acting 
as a brake increasing the rate of deceler- 
ation, causing a more rapid passage 
through the critical frequency. 


Spreader Stokers for Marine Boilers 


ComMMENT By F. X. Gite! 


The paper? presented by Mr. de 
Lorenzi is an interesting tribute to a 
simple inexpensive method of feeding 
and burning coal in a furnace. How- 
ever, there is an inevitable refuse-carry- 
over problem from the spreader- or flip- 
per-type stokers which must be reckoned 
with, not only from the standpoint of the 
nuisance involved but also from the 
standpoint of efficient fuel burning. 

A unit to be designed for spreader- 
stoker firing should be arranged to take 
care of large amounts of refuse carry- 
over from the bottom of the boiler gas 
passes and should be equipped with auto- 
matic refuse-removal facilities, as other- 
wise these areas soon become choked up. 
Cinder catchers should be provided to 
avoid a stack-discharge nuisance. The 
refuse collected from these various sources 
may be reinjected into the furnace to re- 
cover some of the heat value from the un- 
burned combustibles which would other- 
wise be lost. All of these things should 


* Service Department, The Babcock & Wil- 
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®**Spreader Stokers Applied to Marine 
Boilers,"" by Otto de Lorenzi, MgcHanicay 
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be taken into consideration when com- 
paring the qualities of the spreader stoker 
with other fuel-burning methods. 


ComMMENT BY T. A. Marsu® 


The author has made a valuable con- 
tribution to the science of applied 
combustion principles. He has men- 
tioned the characteristics of spreader 
stokers which enable them to burn a 
wide variety of coals. This statement can 
be amplified. Successful and highly effi- 
cient operation of spreader stokers is be- 
ing obtained with coals from the highest 
rank, semibituminous through all ranks, 
including subbituminous coal and lig- 
nite. 

Another characteristic of spreader stok- 
ers is the ability to burn small-size coals. 
With spreader stokers that convey coal 
into the furnace by means of a stream of 
air, coals as small in size as !/ in. to 0 
in., and even dried washery sludge of a 
size approximately 48 mesh to 0, are being 
burned successsfully. 

Spreader stokers are capable of main- 
taining a CO: content of gases as high as 
the furnace design and construction will 
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permit. Continuous operation at from 
15 to 16 per cent CO, is not unusual. 

The loss due to carbon in refuse is also 
very low with the spreader stoker. Tests 
are on record with less than 0.1 per cent 
loss due to carbon in refuse, while main- 
taining a percentage of CO, above 15 in 
the exit gases. 

The shallow fuel beds mentioned by 
the author permit pressures below the 
fuel bed very much lower than those re- 
quired by thick fuel beds of other types of 
firing, thereby materially reducing auxil- 
iary power required to operate the stoker, 
as compared to that required by stokers 
with deep fuel beds. 

Spreader stokers, conveying coal pneu- 
matically, have wide adaptability in that 
the stoker can be set 30 ft from the boiler 
front anywhere in a semicircle around 
the front. This is advantageous in appli- 
cation to boiler rooms, particularly where 
difficulties are encountered in designing 
or obtaining coal-handling equipment. 


ComMMENT’ By W. T. Rerp® 


It is undoubtedly true that the spreader 
stoker is capable of burning a wide vari- 
ety of coals, either caking or free-burn- 
ing, largely because of the thin fuel beds 
normally maintained. It is also true that 
with stagnant ash the tendency to form 
clinker is less than when ash already 
accumulated is transferred to zones of 
high temperature by agitation of the fuel 
bed. 

Spreader stokers, however, have been 
known to give trouble because of clinker- 
ing. With pin grates, the closing off of 
one opening by a small clinker deposit 
allows adjoining ash particles to over- 
heat and aggravate the condition, result- 
ing finally in a sheet clinker that may 
block off a relatively large area of the 
fuel bed. Clinker formation is the result 
of ash composition and temperature, and 
if the ash contains much CaO but is rela- 
tively low in FexO3, as many midwestern 
coals are, the reliance placed upon oxida- 
tion as a factor in the prevention of clink- 
ering is misplaced and fusion of the ash is 
controlled only by time and temperature, 
the atmosphere surrounding the particle 
then being unimportant. Under these 
conditions, at temperatures as low as 
1800 F, such ashes can fuse into objec- 
tionably strong units, and despite the 
method of burning or the arrangement of 
grates, fusion of the ash can be expected. 
Obviously, if the ash be maintained at 
temperatures well below 1800 F no clink- 
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ering will occur, but because ash in being 
released from the coal is heated to high 
temperatures, clinker formation is always 
possible with coals having ash of low 
fusion temperature. 


ComMeENnr By C. J. Surpy® 


From the discussion of this interesting 
paper one would get the distinct impres- 
sion that the spreader-type stoker is of 
relatively recent origin. As a matter of 
fact, the principle of distributing coal 
over the fire bed in aerial paths has been 
used for many years in stokers for rail- 
road locomotives. Up to the present 
time more than 15,000 locomotives have 
been equipped with stokers which dis- 
tribute the coal over the fire bed from an 
elevated point of distribution. 

Locomotive stokers do not employ the 
rotary fuel distributor, described by the 
author of this paper. Instead, the coal is 
delivered in front of a steam jet which, 
in conjunction with a distributor plate, 
distributes the coal evenly over the fire 
bed. There are some locomotive stokers 
in service which employ mechanically 
operated shovels for distributing the coal. 
However, the mechanical type of distri- 
bution has not proved as satisfactory for 
railroad service as the simple steam jet 
and distributor plate. 


ComMMENT By A. W. THorson!” 


The author has mentioned the use of 
double-screened or nut coal as a fuel in 
some of his tests. It is ordinarily recog- 
nized that the maximum rating obtained 
with a given fuel is reduced when the 
fines are removed, and also that smoke 
very often results. The writer would 
like to know if he found these condi- 
tions. 


ComMent By J. F. Woop!! 


This paper bears out the experience 
which we have had with spreader-type 
stokers. In fact, the water-tube-boiler in- 
stallation to which reference is made is 
on our steamer Phipps. 

Very satisfactory results have been ob- 
tained with the use of spreader-type 
stokers on water-tube boilers installed on 
boats in our fleet. The average boiler 
efficiency will vary from 80 to 84 per cent 
in everyday operation, depending of 
course upon the fuel and the care with 
which the personnel handles the controls. 

Maintenance costs are comparatively 
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low, and we estimate they do not exceed 
the cost of furnace fittings and grate bars 
in the ordinary hand-fired boilers. Steady 
steam is maintained and the stokers re- 
spond very well to varying load condi- 
tions. 

We have no difficulty in burning prac- 
tically any type of ordinary stoker fuel 
which is available on the Great Lakes. 
However, the better the fuel the better 
the results are. 

We have only one installation of the 
spreader-type stoker on a Scotch-boiler- 
equipped vessel. Here the results are not 
as good. The efficiency which we ob- 
tain from the Scotch boilers is about 5 to 
10 per cent less than what we obtain 
with the water-tube boilers. This we 
attribute to the somewhat smaller fur- 
nace volume and the water-cooled sur- 
faces in the furnaces and combustion 
chambers. 

The spreader-type stoker burns a con- 
siderable portion of the fuel in suspen- 
sion. With a small furnace volume and a 
considerable amount of fines in the coal, 
a large portion of the fines are carried 
through the boiler and out the stack as 
unburned carbon. This accounts for a 
considerable loss in the Scotch boiler. 
However, if larger-sized coal is used with 
very little fines, most of the fuel is con- 
sumed on the grates and much better re- 
sults are obtained. 

By the use of spreader stokers, we are 
able to reduce by one half the number of 
firemen required, and the labor of firing 
the boilers by the remaining firemen is 
considerably reduced, as compared to the 
old hand-fired methods. In general, the 
spreader-type stoker is a worth-while 
piece of equipment and materially reduces 
operating costs. They do, however, give 
much better results when operating un- 
der boilers having the proper furnace 
volume. 


AvuTHorR’s CLosuRE 


The author appreciates the interest 
shown in the subject matter presented. 
Various discussions have added valuable 
comments which materially broadened 
the scope of the paper. However, a num- 
ber of points have been raised and these 
may be advantageously expanded. 

Mr. Gilg speaks of a ‘‘stack discharge 
nuisance.’” It is true that there is an in- 
crease in fly ash carry-over when spreader 
firing is used. The amount of carry-over 
is a function of coal sizing and furnace 
liberation rate. By including well- 
designed cinder traps in the boiler setting 
and also a workable cinder-recovery sys- 
tem it is possible to overcome much of 
this so-called nuisance. If a further re- 
duction of stack discharge is desired, 
then some form of dust collector may be 
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installed between the boiler outlet and 
the stack. Intelligent furnace design is 
a prerequisite of successful spreader or, 
for that matter, of any other type firing. 

Mr. Marsh has very ably indicated the 
flexibility of the spreader with reference 
to range of coal size that may be burned. 
High CO, content in the furnace gases is 
quite normal with practically all coals. 
Low carbon loss in refuse is also charac- 
teristic. However, on this point a loss of 
0.1 per cent is perhaps overoptimistic. 
The total loss due to carbon in ash pit and 
fly ash will seldom be lower than 1.0 per 
cent and frequently higher. It is the 
combination of ash-pit and stack dis- 
charge that must be considered in arriv- 
ing at the carbon loss and not just the 
low loss due to carbon in the ash-pit 
refuse. 

Mr. Reid speaks of clinker troubles 
with spreader firing. Much of this diffi- 
culty may be avoided by uniformly 
spreading the coal over the grate surface. 
A properly functioning automatic-con- 
trol system will insure a fuel supply that 
quickly follows the steam demand. In 


this manner under- and over-feeding is 
avoided and clinker formations mini- 
mized. The grate design discussed and 
illustrated maintains its full air opening 
under operating conditions. Raising and 
lowering during dumping operation 
causes the individual grate elements to 
free themselves of dust or slag particles. 
Maintaining the air supply over the en- 
tire area reduces the formation of sheet 
clinkers. 

Spreader firing originated with the first 
coal shovel. Mechanical spreaders are of 
later origin. Stokers applied to locomo- 
tives are of the induced- and not the 
forced-draft type. They do a grand job 
for the conditions under which they must 
operate. Forced-draft spreaders have 
been used in stationary installations for 
many years. Their application to marine 
boilers is of relatively recent origin, and 
it was to this fact that reference was made 
in the paper presented. 

At this time it is not possible to fully 
answer the question raised by Mr. Thor- 
son. Double-screened coal was not used 
in the tests referred to. However a state- 
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ment was made that in some instances the 
use of double-screened coal made it pos- 
sible to overcome a stack discharge nui- 
sance. The question of coal sizing is re- 
ceiving careful consideration in many 
stoker specifications. The size consist of 
any given coal will vary with its fria- 
bility. Commercially available */,in, 
nut and slack is perhaps the most widely 
used and recommended fuel sizing. 

The comments by Mr. Wood are based 
on years of fleet operation with many 
types of stokers. The seagoing spreader, 
without a question of doubt, is rendering 
a good account of itself. 

The author at this point wishes to ex- 
press his appreciation for the co-operation 
extended by Mr. J. F. Wood in making it 
possible to gather, at firsthand, the data 
presented. The boiler-room layout 
aboard the Phipps is compact, accessible, 
and requires a minimum of effort for good 
operation. 

Orrto ve Lorenzi.” 





12 Assistant General Sales Manager, Com- 
bustion Engineering Co., Inc., New York, 
N. Y. Mem. A.S.M.E. 
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Proceedings of Photoelasticity Conference 


PROCEEDINGS OF THE THIRTEENTH SEMI-ANNUAL 
Eastern Puootror.asticiry CONFERENCE. Ed- 
ited by W. M. Murray, Massachusetts Insti- 
tute of Technology. Reproduced by Lew A. 
Cummings Co., Cambridge, Mass. Paper, 
8'/2 X 11 in., 130 pp., illustrated, $2. 


REviEweED By M. Herenyt! 


OR the last few years a noteworthy 
custom has been established by the 
individual universities sponsoring these 
photoelastic conferences in publishing 
the presented papers in the form of mimeo- 
graphed collections. The present volume 
is the second contribution of this nature 
by the Massachusetts Institute of Tech- 
nology under the able management of 
W. M. Murray and is by far the most 
voluminous which has appeared in this 
series, showing the increasing interest of 
photoelastic applications in the diverse 

technical fields. 
The eighteen individual papers of this 
collection give a good over-all picture of 
' Mechanics Department, Research Labora- 


tories, Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa. 


the present state of photoelasticity. 
There is a great variety of problems and 
methods of approach; some papers deal 
with new applications of the standard 
technique while others pioneer in more 
novel and less established branches of 
photoelastic research. 

In the field of standard two-dimen- 
sional analysis new investigations are 
offered by Dolan and Levine on curved 
beams, by Weibel and Coolbaugh on 
shrink-fitted members, by Frocht on the 
shear difference method, while there are 
two papers on structural problems by 
Rust and Polivka, respectively. Studies 
in dynamics are presented by Wyle with 
reference to vibrational and impact 
stresses, an inferometer of novel construc- 
tion is advanced by Bubb, and fine pat- 
terns of principal stress lines are shown 
by Durelli by means of applying Stress- 
coat lacquer to photoelastic models. 

In the three-dimensional field two 
papers are on the scattered-light method: 
Weller, the originator of the method, ex- 
pounding its principles and Rosenberg at- 


tempting to apply it to shrink-fit prob- 
lems. The transverse bending of plates 
with holes, a problem which cannot be 
handled by standard two-dimensional 
technique, is also treated by two papers: 
the first, by Lee, employs a reflecting 
layer in the neutral plane of the compos- 
ite sandwich-type model, while the sec- 
ond paper, by Drucker, makes an ingenu- 
ous use of the stress-freezing technique 
and establishes for the first time the 
variation of the stress-concentration fac- 
tors with the ratio of the hole diameter 
to the thickness of the plate. 

The properties of some of the photo- 
elastic resins are discussed in Frigon’s re- 
port for the Material Research Committee 
of the Conference. There is also a short 
account by Dewey on studies of flow 
problems by means of streaming benton- 
ite suspensions which become birefrin- 
gent and exhibit the lines of constant ve- 
locity gradients in polarized light. 

While each of the foregoing papers 
deals with some particular problem in the 
technique or application of photoelas- 
ticity, the collection also includes three 
papers of a more general nature, in which 
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Leaf of the Denver and Rio Grande West- 
ern Railroad, Lipton of the Chrysler Cor- 
poration, and Brahtz and Bruggeman of 
the Bureau of Reclamation describe the 
equipment of their respective labora- 
tories. The last one of these papers gives 
a particularly comprehensive survey of 
the tools used by the photoelastic worker 
of today. 


/ Mathematics Dictionary 


Martuematics Dictionary. By Glenn James 
and Robert C. James. The Digest Press, Van 
Nuys, Calif., 1942. Fabrikoid, 6'/s X 9 in., 
281 pp., illustrations, and tables, $3. 


REVIEWED BY W. M. Murray? 


CONVENIENT reference book giv- 

ing the names, symbols, and 
meanings of terms used in pure and ap- 
plied mathematics. The scope of the 
book is wide enough to include many 
terms used in industry, commerce, and 
research. For this reason, it should be 
most useful in offices or libraries which 
are not equipped with large encyclopedias 
and for all occasions when only a short 
definition or explanation is required 
without a lengthy discussion. Where 
mathematical functions are described 
care has been taken to give both the repre- 
sentative symbols and a short descrip- 
tion with supplemental diagrams in 
many cases. At the end of the book 
logarithmic, trigonometric, annuity, 
mortality, and arithmetic tables of 
squares, cubes, etc. have been included 
as well as a list of weights and measures. 
A fairly complete list of mathematical 
symbols and abridged tables of integrals 
and differentials have also been added to 
increase its value as a practical reference 
book or handbook. 


<.... 


Elements of Heat-Transfer 
and Insulation 


ELeMents or Heat-TRANSFER AND INSULATION. 
By Max Jakob and George A. Hawkins. 
John Wiley & Sons, New York, N. Y., 1942. 
Cloth, 58/4 X 9 in., 169 pp., illus., $2.50. 


Reviewep By T. B. Drew? 


HIS little book by Professor Jakob 

and Professor Hawkins is precisely 
what the authors say they intended it to 
be: An elementary presentation of the 
field of heat-transfer. The exposition 
of fundamentals is excellent. Breadth of 
coverage has been attained without enter- 
ing into undue detail in special cases. 


* Assistant Professor of Mechanical Engi- 
Neering, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. Mem. A.S.M.E. 

* Associate Protessor, Chemical Engineering, 
Columbia University New York, N. Y. 
Mem. A.S.M.E. and chairman, Heat Transfer 
Division, 


Throughout, questions of units and di- 
mensions have been carefully treated. 
Somewhat more than one third of the 
text is devoted to conduction, including 
both the steady and the unsteady states. 
About the same space is given to convec- 
tion, if one includes here the chapters on 
dimensional analysis and on Reynolds 
analogy. The remaining pages include 
not only solid-to-solid radiation, but also 
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brief chapters on temperature measure- 
ment, and on the measurement of thermal 
conductivities and emissivities. The 
most notable omission is that of any 
treatment whatever of gas radiation. 

The book is a valuable contribution to 
the student literature and, moreover, 
should commend itself to the non- 
specialist seeking a brief elucidation of 
the heat-transfer field. 


Books Received in Library 


AIRCRAFT ENGINE AND Merat Finisues. By 
M.A.Coler. Pitman Publishing Corporation, 
New York, N. Y., and Chicago, Ill., 1942. 
Cloth, 5'/2 X 81/2 in., 128 pp., illus., diagrams, 
tables, $1.50. A brief description of current 
American practice in finishing the exterior sur- 
faces of aircraft engines and similar parts is pro- 
vided in this small book. It is intended for 
readers confronted by real problems but who 
have little knowledge of finishing procedures. 
Therefore much of the text is devoted to the 
principles underlying these procedures, with 
particular attention to organic finishes. 


ArrcraFt RivetinG, a Guide for the Student. 
By E. B. Lear and J. E. Dillon. Pitman Pub- 
lishing oo New York, N. Y., and 
Chicago, Ill., 1942. Cloth, 5!/2 X 8'/2 in., 
118 pp., illus., diagrams, charts, tables, $1.25. 
The subject of riveting is covered broadly, with 
emphasis upon certain practical aspects of its 
most important functions, and is presented in a 
volume of handy size. 


of” Arrcrarr YEAR Book For 1942, Twenty- 


fourth annual edition. Edited by H. Mingos, 
Aeronautical Chamber of Commerce of Amer- 
ica, New York, N. Y., 1942. Cloth, 6 X 9in., 
693 pp., illus., diagrams, charts, tables, $5. 
The 1942 issue of this annual, like its predeces- 
sors, is intended to provide a record of all 
important happenings during the last year in 
aviation. An accurate, concise account of 
aviation’s part in the war, of our army and 
navy air forces, of the government's part in 
training and education, and of government civil 
aviation forms a large part of the book. Air- 
transport facilities, private flying, civilian de- 
fense, airports, and airways receive due atten- 
tion. Aircraft designs are shown and much 
statistical material is included. 


,V BauGuMan'’s AviaTION DICTIONARY AND 
.*ReFERENCE Guipg, Aero-Thesaurus. By H.E. 


Baughman. Second edition. Aero Publish- 
ers, Glendale, Calif., 1942. Leather, 6 X 91/2 
in., 906 pp., illus., diagrams, charts, tables, 
$6.50. This work presents in one volume a 
useful dictionary of terms and abbreviations 
used in aviation, a directory and a large amount 
of reference information upon flying, aircraft 
design, and aircraft production. The material 
included is eminently practical, and the book 
answers most ordinary questions very satisfac- 
torily. The new edition has been thoroughly 
revised and enlarged by the addition of many 
new terms. 


4 Carcutus ror Practica, ENGinegrs. By 
A. Cibulka. Distributors, Hemphill’s Book 
Store, Austin, Texas, 1942. Paper, 9 X 12 in., 
100 pp., diagrams, tables, $3. A concise pres- 
entation of the fundamentals of differential 
and integral calculus, illustrated by numerous 
practical examples. 


Cuemicat ReriIninG oF PetroLeum. (Ameri- 
can Chemical Society Monograph Series No. 
63.) By V.A. Kalichevsky and B. A. Stagner. 


Revised edition. Reinhold Publishing Cor- 
poration, New York, N. Y., 1942. Cloth, 
6 X 91/2 in., 550 pp., illus., diagrams, charts, 
tables, $7.50. This monograph is a compre- 
hensive review of the literature of the chemical 
treatment of petroleum and its products. 
Treatment with sulphuric acid and with alka- 
line reagents, the use of adsorbents and sol- 
vents, antidetonants and inhibitors of oxida- 
tion, and gum formation are included. There 
are many bibliographic footnotes and extensive 
lists of patents. The new edition has been re- 
vised and in part rewritten. 


Coat, presented by the President of the Board 
of Trade to Parliament by command of His 
Majesty, June 3, 1942. His Majesty's Sta- 
tionery Office, London, England, 1942. 
Paper, 6 X 9!/2 in., 12 pp., tables (obtainable 
from British Library of Information, New 
York, N. Y., $.05). Describes the proposals 
for increasing coal output and for rationing 
household fuel. 


terns Enocings, a Complete Diesel Home 
tudy Course edited by L. H. Morrison and 
others. Diesel Publications, New York, 
N. Y., 1942. Cloth, 6 X 91/2 in., 824 pp., 
illus., diagrams, charts, tables, $8. This vol- 
ume provides the would-be Diesel engineer 
with a practical course of study, suited to self- 
instruction. The presentation is clear and 
simple and is largely descriptive and non- 
mathematical. 


Y Evectric Power Stations, Vol.2. By T.H. 
Carr, with a foreword by Sir L. Pearce. D. 
Van Nostrand Co., Inc., New York, N. Y., 
1941. Cloth, 5'/2 X 9 in., 440 pp., illus., dia- 
grams, charts, tables, $9. The aim of this 
two-volume English book is to provide an 
account of the general principles that govern 
the design, construction, and — of 
electric power stations, which will assist the 
designer to choose, from the plant available, 
that which best fulfills the conditions to be 
met, and to arrange it in the most economical 
way. The present volume deals with the 
electrical equipment and station organization 
and costs. 


VEveMENTARY STRUCTURAL ANALYSIS AND De- 
siGN, Steel, Timber and Reinforced Concrete. 
By L. E. Grinter. The Macmillan Company, 
New York, N. Y., 1942. Cloth, 6 X 9'/¢ in., 
383 pp., illus., diagrams, charts, tables, $3.75. 
A brief, simple treatment of the subject in- 
tended for students of architecture and me- 
chanical and electrical engineering and others 
interested in buildings and miscellaneous struc- 
tures but not in bridge design. While greatest 
emphasis is placed on steel structures, consid- 
erable attention is given to reinforced con- 
crete, and timber is treated adequately. Special 
chapters on timber roof trusses and on column 
footings are included. 


ELeMENTs oF PracticaL AERODYNAMICS. 
By B. Jones. Third edition. John Wiley & 
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Sons, Inc., New York, N. Y., Chapman & 
Hall, London, England, 1942. Cloth, 6 X 9'/2 
in., 459 pp., illus., diagrams, charts, maps, 
tables, $3.75. This is a simple exposition of 
the subject intended for classroom use. This 
edition has been revised and rearranged and 
new material has been added. 


v/ Encyctorepia or AmericAN Hanp Arms. 
By G. M. Chinn, Jr., and B. E. Hardin. 
Standard Printing and Publishing Company, 
Huntington, West Virginia, 1942. Cloth, 8 X 
11 in., 349 pp., illus., $8. This book contains 
illustrations and descriptions of nearly seven 
hundred pistols and revolvers of American 
manufacture and of dates from the early 
eighteenth century to today, with the names 
of their makers. It also contains a glossary of 
un parts, an extensive list of American and 
oreign makers of hand arms, a list of trade 
names, and one of American patents. The 
book will be useful to collectors and historians. 


Great Britain, Ministry of Home Security, 
Home Security Circular No. 75/1942. Snex- 
TER DgsiGN AND STRENGTHENING—CONSOLI- 
DATING CircuLaR. His Majesty's Stationery 
Office, London, England, 1942. Paper, 8'/2 X 
13 in., 21 pp., diagrams (obtainable from Brit- 
ish Library of Information, New York, N. Y., 
$0.30). Modified designs for ‘‘standard"’ 
shelters are given, which afford a much greater 
degree of protection at small increase in cost. 
Methods of strengthening existing shelters are 
also described. 


\/.Hanpsoox or Mecnanicat Desicn. By 
G. F. Nordenholt, J. Kerr, and J. Sasso. 
McGraw-Hill Book Co., Inc., New York, 
N. Y., and London, England, 1942. Cloth, 
81/2 X 11 in., 277 pp., diagrams, charts, tables, 
$4. This volume, the material of which has 
appeared previously in Product Engineering, pre- 
sents practical methods and procedures which 
have Seon in use in engineering designing de- 

artments. Chapters cover: Charts and tables 
or general arithmetical calculations; the 
rties of materials; beams and structures; 
atches, locks and fastenings; springs; power- 
transmission elements and mechanisms; drives 
and controls; and design data on production 
methods. The information is chiefly pre- 
sented as charts, nomograms, and tables and in 
several hundred excellent drawings. 


V Hanpsook or Sup CaLcuLATIONS, ConsTRUC- 
TION AND Opgration. By C. H. Hughes. 
Third edition. McGraw-Hill Book Co., Inc., 
New York, N. Y., and London, England, 1942. 
Leather, 5 X 7 in., 558 pp., illus., diagrams, 
charts, tables, $5. This reference work brings 
together conveniently a large amount of prac- 
tical information frequently wanted by those 
who design, build, and operate ships. The 
new edition has been thoroughly revised and 
largely rewritten. 


Heat Transmission. By W. H. McAdams. 
McGraw-Hill Book Co., Inc., New York, 
N. Y., and London, England, 1942. Cloth, 6 
X 9'/, in., 459 pp., illus., diagrams, charts, 
tables, $4.50. In this volume which is spon- 
sored by the National Research Council, the 
fundamentals of heat transmission are pre- 
sented in form for study and for reference. 
The available data have been collected from all 
sources, reduced to a common basis and corre- 
lated, and the results presented in formulas and 
graphs for use in engineering design. This 
edition incorporates much new material ac- 
cumulated during the last decade. There is a 
bibliography of nearly eight hundred papers. 


V Hyprotocy. (Physics of the Earth—IX.) 
Edited by O. E. Meinzer. McGraw-Hill Book 
Co., Inc., New York, N. Y., and London, 


as 


England, 1942. Cloth, 7 X 10 in., 712 pp., 
illus., diagrams, charts, maps, tables, $7.50. 
This is the final volume of a series of mono- 
graphs prepared under the direction of a com- 
mittee of the National Research Council. The 
series covers the physics of the earth and aims 
“*to give to the reader, presumably a scientist 
but not a specialist in the subject, an idea of its 
present status, together with a forward-look- 
ing summary of its outstanding problems." 
The present volume on hydrology first de- 
scribes the two basic processes, precipitation 
andevaporation. The processes of storage and 
transfer of the water are then treated at length 
and followed by a chapter on the physical and 
chemical work done by the natural waters in 
the course of their circulation. Chapters are 
devoted to the hydrology of limestone and 
lava-rock terranes. Each chapter has a bib- 
liography. 


V_ Inpusrrtat CamourLace Manvat. By K. F. 

Wittmann. Reinhold Publishing Corpora- 
tion, New York, N. Y., 1942. Paper, 8'/2 X 
11 in., 128 pp., illus., diagrams, tables, $4. 
This interesting book presents experiments 
and experiences developed in the classrooms 
and camouflage laboratory of Pratt Institute. 
The presentation is largely by drawings and 
photographs. Principles, methods, and ma- 
terials are described and demonstrated on 
models and by actual installations. 


Inpustr1AL Furnaces, Vol. 2. By W. 

rinks. Second edition. John Wiley & Sons, 
Inc., New York, N. Y., Chapman & Hall, 
London, England, 1942. Cloth, 6 X 9'/2 in., 
351 pp., illus., diagrams, charts, tables, $5. 
As in the first edition of this well-known 
treatise, this volume is devoted primarily to 
practice and is intended especially to aid in the 
selection, installation, and operation of fur- 
naces. The discussion covers fuels and sources 
of heat energy, combustion devices and heating 
elements, control of furnace temperature and 
atmosphere, labor-saving appliances, and the 
comparison of fuels and types of furnaces. 
Much of the book has been rewritten to in- 
clude new developments. 


V Inpusrriat ManaGeMent. By A. G. Ander- 
son, M. J. Mandeville, and J. M. Anderson. 
Ronald Press Co., New York, N. Y., 1942. 
Cloth, 6 X 9'/2 in., 612 pp., illus., diagrams, 
charts, tables, $4.50. This text is a revision 
of ‘Industrial Engineering and Factory Man- 
agement,"’ in which the emphasis has been 
shifted from technical and labor problems to 
the relations that exist between industry and 
society as a whole. Starting with a presenta- 
tion of the contacts of a company with the 
public, the work describes the development of 
industrial management, the organization of a 
company, the location, construction, and 
equipment of the plant, product simplification 
and standardization, relations with employees, 
and control devices for waste elimination and 
co-ordination of activities. 


V Intropucrion To Controt ENGINEERING. 
By E. S. Smith. Apply to author, 114-57 
176th St., St. Albans, one Island, N. Y., 1942. 
Paper, 8 X 11 in., paged in sections, diagrams, 
charts, tables, $2, including separate pamphlet 
of figures. These notes represent lectures on 
control and its applications in the process in- 
dustries, given by the author for an Engineer- 
ing, Science, Management, and Defense Train- 
ing course at Pratt Institute. The book is in- 
tended for those actively working with indus- 
trial measuring and controlling instruments 
and is intended as an introduction to the basic 
principles that underlie the solution of specific 
problems 
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Introduction to the Tueory or Exasricrtry 

for Engineers and Physicists. By R. V. South- 
well. Second edition. Oxford University 
Press, New York, N. Y., 1941. Cloth, 6 x 
91/, in., 509 pp., illus., diagrams, charts, 
tables, $10. The first edition, which appeared 
in 1936, was intended to provide a text for 
students pursuing advanced studies in elasticity 
and for engineers who needed a wider knowi- 
edge of elastic theory than was demanded 
formerly, to deal with the problems arising 
from higher speeds in machinery, the use of 
light metals in structures, etc. This edition is 
substantially a reproduction of the first, with 
the correction of a few errors‘and some minor 
additions. 
(Rochester Tech- 
nical Series.) By S. B. Hagberg in collabora- 
tion with M. S. Corrington and R. M. Bichler. 
Harper & Brothers, New York, N. Y., and 
London, England, 1942. Cloth, 8'/2 X 11 in., 
311 pp., illus., diagrams, charts, tables, $2.50. 
This textbook is one of a series developed at the 
Rochester Athenaeum and Mechanics Institute 
as a part of its program for developing teaching 
materials which are practical in nature and 
closely related to the actual requirements of 
various jobs in industry. It is a shop work- 
book, intended to be used at the machine or 
bench by the student, which provides a series 
of projects of increasing difficulty which will 
enable the student to master the fundamental 
ee and skills involved in machine-shop 
work. 


Macuing SHop YEARBOOK AND PropuctioN 
Encinegrs’ Manuat, edited by H. C. Town, 
foreword by Sir A. Herbert. Paul Elek Pub- 
lications, Africa House, Kingsway, London, 
W.C.2, England, 1942. Cloth, 5'/2 X 8'/2 in., 
558 pp., illus., diagrams, charts, tables, 25s. 
The first issue of what is planned as an annual 
reference book on engineering practice, this 
volume presents a variety of om HS information. 
The first section consists of a number of articles 
on timely topics, such as machinability, dia- 
mond tools, and grinding by well-known 
specialists. Section two is a review of estab- 
lished practice in machine work, illustrated by 
descriptions of typical machines. The final 
section contains extensive abstracts of impor- 
tant recent papers on materials, heat-treat- 
ment, testing, machinery, etc. selected from 
American and European journals. 


v Manuat or Moment Desicn. By J. Single- 
ton. American Institute of Steel Construc- 
tion, New York, N. Y. H. M. Ives & Sons, 
Topeka, Kansas, 1941. Fabrikoid, 7 X 10 in., 
146 pp., illus., diagrams, charts, tables, $4. 
This book is intended to provide the designer 
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with a ready method of calculating the bend- 
ing moments in prismatic continuous beams 
and frames, and to eliminate much of the drudg- 
ery of computation. The user is assumed to be 
conversant with the theory of continuity. 


Marine Power Prant. By L. B. Chap- 
man. Second edition. McGraw-Hill Book 
Co., Inc., New York, N. Y., and London, 
England, 1942. Cloth, 6 X 91/2 in., 401 pp., 
illus., diagrams, charts, tables, $4. Intended 
for the practical man as well as for the student, 
this book is restricted to fundamental prin- 
ciples, with a minimum of descriptive matter 
and details. It presents the thermodynamics 
of the marine power plant and the types of ma- 
chinery used for ship propulsion, and gives a 
comprehensive idea of the layout and function 
of the various pieces of auxiliary machinery. 
Complete calculations for boilers and auxil- 
iaries of a typical plant are included. 
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MercHant Marine Orricers’ Hanpsoox. 
V By E. A. Turpin and W. A. MacEwen. Cornell 
Maritime Press, New York, N. Y., 1942. 740 
p., illus., diagrams, charts, tables, $5. This 
andbook has been prepared to give the essen- 
tial information required for the new examina- 
tions of the Bureau of Marine Inspection and 
Navigation, and also to serve as a practical 
reference book for use at sea. Navigational 
instruments, piloting, tides and currents, 
cargo, ship handling, signals, and other im- 
portant subjects are covered. The rules of the 
road are included. Appendixes contain mathe- 
matical formulas and tables. 


Mopern Core PRAcTICES AND THEORIES. By 
H. W. Dietert. American Foundrymen’s Asso- 
ciation, Chicago, Ill., 1942. Cloth, 6 X 91/2 
in., 532 pp., illus., diagrams, charts, tables, 
$5 to members of A.F.A.; $8 to nonmembers. 
This volume presents a series of lectures de- 
livered at the 1941 and 1942 conventions of the 
American Foundrymen’s Association. It aims 
to make available in one place all the existing 
technical and practical information on core- 
making. Core ingredients and the methods of 
mixing them, core forming and baking, pre- 
paring cores for the mold, and their setting 
and holding are described. Casting defects 
caused by the core are discussed and remedies 
suggested. There is a bibliography. 


‘““Partictes’’ or MoperN Paysics. By J. D. 
VGtranathan. Blakiston Co., Philadelphia, Pa., 
1942. Fabrikoid, 6 X 91/2 in., 571 pp., illus., 
diagrams, charts, tables, $4. This book pre- 
sents the material essential to an appreciation 
of modern physics and the newer concepts of 
atomic structure. The experimental evidence 
upon which each concept is founded has been 
stressed throughout. The book is intended 
both as a fundamental text in its field and as a 
reference work for advanced students, for 
which purpose a large number of specific refer- 
ences have been included as footnotes. 


PETROLEUM AND Naturat Gas ENGINEER- 
inG, Volume 1, 536 pp., $3. Petroteum Rerin- 
1NG, Volume 2, 522 pp., $3. Petrroceum Re- 
FINING, Volume 3, 419 pp., $3. By M. M. 
Stephens. The Pennsylvania State College, 
Division of Mineral Industries Extension, 
School of Mineral Industries, State College, 
Pa. Vol. 3, 1939; Vols. 1 and 2, 1941. Fabri- 
koid, 6 X 9 in. illus., diagrams, charts, maps, 
tables. These volumes present a three-year 
course of study for men employed in petroleum 
refining and allied industries, which is adapted 
for use by employee groups under teachers or 
for self-instruction. It represents the extension 
course of The Pennsylvania State College. 
Volume one contains the fundamental mathe- 
matical, physical, and chemical principles nec- 
essary for the later volumes; volume two dis- 


cusses the basic refining processes, and volume 
three describes their more technical phases. 


Puysics ror ENcingers. By Sir. A. Fleming. 
Chemical Publishing Co., Brooklyn, N. Y., 
1942. Fabrikoid, 51/2 by 9 in., 232 pp., illus., 
diagrams, charts, tables, $3. Present-day 
knowledge in the realm of physics is summar- 
ized with special reference to the requirements 
of practical engineers. The book starts with 
the fundamental physical units and ends 
with atomic transformations, having dealt with 
various aspects of energy, electricity, elec- 
tronic emissions, radiation, optics, and sound. 


/_ Practicat Construction or Warsuips. By 
R.N.Newton. Longmans,Green & Co., Lon- 
don, England, New York, N. Y., and Toronto, 
Canada, 1941. Cloth, 6'/2 X 10 in., 318 pp., 
illus., diagrams, charts, tables, $6. This text- 
book is based on courses at the Royal Naval En- 
gineering College and the Royal Naval 
Dockyard and replaces an older text by N. J. 
McDermaid, ‘‘Shipyard Practice as Applied to 
pete 4 Construction." It deals with the 
principles of construction and erection of the 
structure and the more important ships’ ser- 
vices of modern warships. Chapters on ood 
ing, docking and undocking, and on the pre- 
vention of corrosion are included. 


Precision MEASUREMENT IN THE MBTAL- 
worKING INpustry, issued by the New York 
State Education Department, a reprint of 
‘Measuring Instruments,’’ a Manual of In- 
struction prepared by the Education Depart- 
ment of the International Business Machines 
Corporation, Endicott, N. Y., 1941. Cloth, 
10 X11!/2 in., 496 pp., illus., diagrams, charts, 
tables, $3.75. Roy F. Johncox, Vocational 
High School, Rochester, N. Y. This manual 
was prepared for use in the factory-training 
program of International Business Machines 
Corporation. Opening with a general state- 
ment On measurement, successive chapters are 
devoted to nonprecision line-graduated in- 
struments, precision gage blocks, plug, ring, 
and snap gages, thread gages, dial gages, and 
test indicators, micrometers and verniers, sur- 
face plates and accessories, angle measuring 
instruments, comparators, optical instruments 
and surface finish measurement, and measur- 
ing machines and hardness testers. The con- 
struction and uses of these devices are ex- 

lained in clear, simple language, profusely 
illustrated by admirable photographs and 
drawings, providing an excellent course of in- 
struction. 


Story or THE Arrsuip (Nonrigid), a Study of 
One of America’s Lesser Known Defense 
Weapons. By H. Allen. Goodyear Tire & 
Rubber Co., Akron, Ohio, 1942. Cloth, 6 X 
9'/s in., 74 pp., illus., diagrams, maps, tables, 
$1. This volume, published by the Goodyear 
Tire & Rubber Company, reviews the history 
of the airship and the part it played in the first 
World War. Improvements since that time are 
also described, and the ways in which airships 
can be of special use today are pointed out. 
Attractive m wanton Be add to the interest of 
the work. 


| TABLES OF PuysicaAL AND CHEMICAL CoNn- 
stants and Some Mathematical Functions. By 
G. W.C. Kaye and T. H. Laby. Ninth edition. 
Longmans, Green & Co., New York, N. Y.; 
toate. England; Toronto, Canada, 1941. 
Cloth, 6'/2 X 10 in., 191 pp., tables, $5. This 
well-known publication aims to fill the need 
for an up-eo-date moderately priced collection 
of physical and chemical tables which will 
meet the usual needs in teaching and laboratory 
work. The new edition has been thoroughly 
revised and expanded. 
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V Tecunique or Executive Controt. By 
E. H. Schell. Fifth edition. McGraw-Hill 
Book Co., Inc., New York, N. Y., and Lon- 
don, England, 1942. Cloth, 5 X 7!/2 in., 252 
pp-, $2. This book defines the tools of execu- 
tive control, outlines the factors involved in 
the successful handling of others, and gives 
practical methods for getting a maximum out- 
put of work with a minimum amount of fric- 
tion. The equally important factors of main- 
taining cordial and mutually helpful relations 
with associates and superiors also receive de- 
tailed consideration. A new chapter, *‘Execu- 
tive Conduct and the National Effort,’’ shows 
the influence of the war on executive technique. 


Tin Sotpers: a Modern Study of the Prop- 
erties of Tin Solders and Soldered Joints. 
(Research Monograph No. 1.) By S. J. 
Nightingale with an introduction by R. S. 
Hutton. Second edition. Revised by O. F. 
Hudson. British Non-Ferrous Metals Re- 
search Association, Euston St., London, 
N.W.1., 1942. Cloth, 6 X 10 in., 117 pp., 
illus., diagrams, charts, tables, 10s, 6d, Gia 
U. S. A., $2.75). Since the appearance of the 
first edition of this book in 1932, further in- 
vestigations have been carried on by the Asso- 
ciation, mainly upon the creep properties of 
solders and soldered joints, the results of which 
are incorporated in this edition. The first sec- 
tion of the book deals with the constitution of 
the tin solders; their structure; the mechani- 
cal properties of the solder alloys; the strength 
of soldered joints; creep properties of solder 
alloys and soldered joints; and alloying be- 
tween the solder and the joint members. The 
second part discusses such practical considera- 
tions as fluxes, spacing, wiped joints, and the 
choice of a solder. 


Unirep States TENNESSEE VALLEY AuTHOR- 
1ry, THe CuickaMauGa Project. (Technical 
Report No. 6.) Tennessee Valley Authority, 
Treasurer's Office, Knoxville, Tenn., 1942. 
Cloth, 6 X 91/2 in., 451 pp., illus., diagrams, 
charts, 9 tables, $1. Facts concerning the 
planning, design, construction, and initial op- 
erations of the Chickamauga project of the 
Tennessee Valley Authority are presented in 
this report. Unusual and unprecedented fea- 
tures and methods are described in some detail, 
while common procedures and practices receive 
rather brief treatment. Chapter bibliog- 
raphies, a section on costs, and a statistical 
summary are included. 


Votumetric Ana ysis, Vol. 1. Theoretical 
Fundamentals. By I. M. Kolthoff and V. A. 
Stenger. Second revised edition. Interscience 
Publishers, New York, 1942. Cloth, 6 X 91/2 
in., 309 pp., diagrams, charts, tables, $4.50. 
The theoretical considerations underlying the 
methods of volumetric analysis are compre- 
hensively discussed. Basic principles are 
stated for neutralization, ion combination, and 
oxidation-reduction reactions. The operation 
and utilization of various types of indicators 
are considered. The later chapters deal with 
special considerations, such as adsorption and 
coprecipitation phenomena and various meth- 
ods for the determination of the equivalence 
point. 


Waar Steet Suatt I Use? By G. T. Wil- 
liams. American Society for Metals, Cleve- 
land, Ohio, 1941. Cloth, 6 X 9 in., 213 pp., 
illus., diagrams,.charts, tables, $3.50. ae 
many factors which bear upon the selection of 
the best available steel for any given purpose 
are briefly and clearly presented. These factors 
include physical properties, metallurgical as- 
pects, availabilic a: proper treatment, con- 
siderations in fabrication, and economic as- 
pects. Suggestions for further reading accom- 
pany each chapter. 
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Man Power, Women in Industry, and War Production 
Featured at 1942 A.S.M.E. Fall Meeting, 
Rochester, N. Y., Oct. 12—14 


ROBLEMS of war production, salvage, and 

man power, particularly that phase which 
involves the employment of women in industry 
and in engineering posts, engaged the attention 
of 500 engineers at the 1942 Fall Meeting of 
The American Society of Mechanical Engineers 
at the Hotel Sagamore, Rochester, N. Y., 
Oct. 12 to 14. 

Special features of the meeting, which, com- 
bined with a varied and attractive program of 
technical papers, made it an important occa- 
sion, were the program of the Wood Industries 
Division, the meeting of the A.S.M.E. Execu- 
tive Committee with members of the Council, 
the conference of local section delegates of 
Group III, four addresses of a highly informa- 
tional and inspirational character delivered at 
luncheons on Monday, Tuesday, and Wednes- 
day and at the dinner on Tuesday evening, a 
get-together social hour for early arrivals on 
Sunday evening, a program for the women 
attending, and three afternoons devoted to 
plant trips to many famous Rochester indus- 
trial plants. 


Group III Section Delegates Meet 


For members of the Council and for the dele- 
gates of local sections in the Group III area, 
Sunday was a busy day. Business to be con- 
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ducted kept both bodies until long after the 
regular dinner hour in order to complete their 
extensive agenda. President Parker presided 
at the Executive Committee meeting and Carl 
Schabtach held the delegates to a businesslike 
consideration of all the questions prepared in 
advance for discussion. 


Wood Industries Division’s Program 


Following a practice that has worked suc- 
cessfully for several years, the Wood Industries 
Division held its annual national meeting con- 
currently with the technical sessions that made 
up the general Society program. On Monday 
morning, with Sern Madsen presiding, the 
division discussed papers on the effect of wood 
structure upon heat conductivity; the making 
of plywood with multidirectional pressure, 
by means of which structures, such as boat 
hulls and aircraft parts, are built up of thin 
sheets of wood held together by resinous ad- 
hesives; and high-density plywood, a mate- 
rial formed under high pressure into such parts 
as airplane propellers. 

Papers presented at the Divisions’ afternoon 
session afforded additional evidence of the high 
quality of engineering that is being applied 
to the problems of the wood industries. An 
analysis was reported of the factors respon- 
sible for the raised grain of the wood of oak 
following sanding and staining operations. 
The behavior of plywood under repeated 
stresses as observed under a research project as 
yet uncompleted was described. Results so far 
announced indicate that fatigue failures are 
primarily wood failures and that the material 


may be expected to withstand at least two 


million reversals without parting when it is 
stressed to 25 per cent or less of the static 
modulus of rupture. 

The third paper described the heating of 
wood with radio-frequency power. It was 
shown that the time necessary to bring the 
wood to the desired temperature for gluing 
and bonding is only a small faction of that 
needed when steam heating is used and that 
the temperature distribution is much more 
uniform. The process was explained and its 
limitations discussed. 

Under the guidance of Thomas D. Perry, 
who served as chairman, a lively and informa- 
tive discussion developed that demonstrated 
the keen interest, accentuated by the present 
spur of necessity to discover substitutes for 
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metals, that meetings of the Wood Industries 
Division are stimulating. 


Nelson C. Brown Talks on Importance 
of Wood 


The Wood Industries Division also provided 
the speaker at the luncheon on Monday at 
which Virgil Palmer, general chairman of the 
Rochester Committee, presided. After he had 
welcomed A.S.M.E. members to Rochester, 
Mr. Palmer reviewed briefly previous meetings 
held on behalf of the Society by the Rochester 
section and referred to Miss Kate Gleason, 
first woman member of the A.S.M.E. and one 
of the pioneer women in engineering in this 
country. He introduced William H. Hutchins, 
president of the Rochester Engineering Society, 
who extended a brief but warm weicome to 
A.S.M.E. members, and James W. Parker, 
president of the A.S.M.E. 

Thomas D. Perry then introduced the lunch- 
eon speaker, Prof. Nelson C. Brown, State 
College of Forestry, Syracuse University, 
whose subject was “‘Wood, the Most Impor- 
tant Raw Material of the Future.’’ Professor 
Brown made an informative and convincing 
defense of his thesis. He described new de- 
velopments, and, calling attention to the 
W.P.B. ban on the manufacture of nearly 1000 
items made of steel and other metals, he said 
that wood was being called upon to take their 
places and was “‘likely to become more impor- 
tant cto civilization than metals, oil, rubber, 
and ceramic products."’ He aroused great 
interest by his references to the use in Europe 
of wood gas as a fuel for automobiles, trucks, 
and busses, called attention to the use of wood 
in the manufacture of explosives, clothing, and 
even food, and told how compressed plywood 
was displacing metals in many instances. 

On Monday evening the Wood Industries 
Division closed its program with a dinner. 


Man Power and Women in Industry 


Perhaps the most timely and interesting 
group of papers and discussions concerned 
man power and the use of women in industry 
as workers and engineers. Under the sponsor- 
ship of the Committee on Education and Train- 
ing for the Industrics and the Management 
Division, three sessions were held, all of 
which attracted interested audiences and pro- 
voked favorable comment. 

With A. R. Stevenson, Jr., chairman of the 
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Committee on Education and Training for the 
Industries, presiding, the first session on wo- 
men in industry was held on Monday morning. 
The experience of Stevens Institute of Tech- 
nology in training women for engineering posts 
was described by Robert H. Baker and Mrs. 
O. S. Reimold, of the War Industries Training 
School of the Institute. It was found that few 
women apply for training in engineering sub- 
jects and reasons given for this were less in- 
terest in engineering, lack of training for engi- 
neering study, and less aptitude in basic sub- 
jects. 

This paper was followed by an able presenta- 
tion of the factors influencing women in engi- 
neering, by Mrs. Lillian M. Gilbreth. Dis- 
cussion of the two papers by men and women 
in educational, engineering, industrial, and 
personnel fields covered a wide range of points 
of view and experience. It was pointed out 
by Harvey N. Davis of Stevens Institute of 
Technology that with the reduction of the 
draft age to 18 years, 90 to 95 per cent of the 
freshmen in engineering colleges will be drafted 
or will join the reserves so that industries can- 
not expect to recruit young men for the dura- 
tion of the war. This means, he said, that 
work in progress on the drafting board can 
be put through, but by 1944 the nation will 
fall behind in the steady improvement of its 
military equipment. This condition implied 
the need to train women for engineering posi- 
tion, preferably college graduates with a back- 
ground of mathematics and physics. Was 
Stevens foolish in trying to train such women, 
he asked. 

The second session sponsored by the Com- 
mittee on Education and Training for the In- 
dustries took the form of a panel discussion 
on education for industry, with Carl L. Bausch 
as chairman. It was concluded on time to 
hear the President's address to the Nation on 
Monday night. Discussion leaders who com- 
prised the panel were introduced by Mark 
Ellingson, president of the Rochester Athe- 
naeum and Mechanics Institute of Rochester. 
Each member of the panel described the train- 
ing work of his own organization. In addi- 
tion to Mr. Ellingson the discussion leaders 
were: §. C. Hollister, dean of engineering, 
Cornell University; Verne Bird, assistant 
superintendent in charge of vocational educa- 
tion, Rochester Public Schools; Ralph C. 
Welch, chairman of the Training Committee 
of the Industrial Management Council, 
Rochester; L.J. Fletcher, director of Training, 
Caterpillar Tractor Company, Peoria, IIl.; 
R. L. Goetzenberger, vice-president, Minne- 
apolis-Honeywell Regulator Co., Philadelphia; 
M. J. Kane, Training Within Industry, W.P.B., 
Washington, D. C.; and” Emile J. Pelletier, 
Bell Aircraft Corporation, Buffalo, N. Y. 


Women In Industry 

Under the auspices of the Management Divi- 
sion and with J. M. Talbot serving as chair- 
man, a session on Women in Industry completed 
the discussion of the man-power problem. Dr. 
Leonard Greenburg, executive director of the 
Division of Industrial Hygiene, State of New 
York, presented an important paper on the 
physical, physiological, and psychological dif- 
ferences between men and women which should 
serve as a guide to employers contemplating 
the hiring of female workers. The animated 
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discussion of Dr. Greenburg’s paper intro- 
duced many important problems, such, for 
example, as wage differentials. 

Following Dr. Greenburg, L. L. Park, 
superintendent of Welfare, American Locomo- 
tive Company, spoke on the experiences of 
employing women in the shops of the Mon- 
treal Locomotive Works, Limited, in Canada, 
where, since the middle of 1941, four hundred 
women have been employed on 19 different 
jobs. 


Many Technical Papers Read 


Time and space do not suffice to record the 
subjects presented in many technical papers 
that constituted the programs of the other 
sessions of the meeting. Divisions sponsoring 
these sessions were Fuels, Aviation, Power, 
Production Engineering, Industrial Instru- 
ments, and Materials Handling. 

On the concluding day the Management 
Division sponsored its second session at which 
the subject was industrial salvage. Geo. 
Sutherland, Regional Conservation Manager, 
Conservation Division, W.P.B., New York, 
N. Y., served as chairman and the speakers 
were B. D. Kunkle, vice-president, General 
Motors Corporation, Detroit, Mich., and 
Robinson D. Bullard, Reclamation Engineer, 
Bullard Company, Bridgeport, Conn. 


Walsh Speaks on “Science of Survival” 


At the Tuesday luncheon, at which Wallace 
D. Wood, chairman, A.S.M.E. Rochester 
Section, presided, the speaker was Col. James 
L. Walsh, chairman, A.S.M.E. War Production 
Committee. Colonel Walsh’s subject was 
‘The Science of Survival.’’ His address was 
a stirring appeal for wholehearted all-out 
effort of every citizen in the winning of the 
war, and it contained also a brief report of the 
activities of the A.S.M.E. War Production 
Committee. 


R. B. Woodward Addresses Students on 
the Character of a Profession 


Speaking at the Wednesday luncheon, at 
which Howard Harding, technical engineer, 
Rochester Gas and Electric Company, was 
chairman, Roland B. Woodward, senior re- 
gent, chairman of Committee on Higher Edu- 
cation, University of the State of New York, 
had as his subject ‘Engineering as a Profes- 
sion.’’ In view of the fact that Dr. Woodward 
found himself facing more than 100 students 
from Cornell University, the University of 
Rochester, and the Rochester Athenaeum and 
Mechanics Institute, he abandoned his pre- 
pared paper and spoke with inspired sincerity 
on the responsibilities of a profession. Going 
back over the history of the British craft guilds, 
Dr. Woodward showed how they had dis- 
appeared because they failed to serve the pub- 
lic. On the other hand the professions, which 
had devoted themselves to public service, had 
grown and prospered. 


Canadian Minister of Labour Banquet 
Speaker 


The speaker at Tuesday night's banquet was 
the Honorable Humphrey Mitchell, Canadian 
Minister of Labour, Ottawa, Canada, who was 
introduced by the toastmaster, H. H. Sullivan, 
president, Paragon Revolute Corporation and 
H. H. Sullivan, Inc., of Rochester. 
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HUMPHREY MITCHELL 


Mr. Mitchell described the Canadian war 
effort in the military and industrial fields and 
the attempts resorted to in Canada to peg 
prices and stabilize wages in order to avoid 
inflation. On December first, he announced, 
the Ministry of Labour will assume complete 
control of man and woman power in Canada. 

The Minister’s comments on the status of 
engineering students greatly interested all 
present. He said in part: 

‘The decision was made not to accelerate 
the courses for engineers, as practical experi- 
ence gained in industry during the long summer 
vacation was considered an essential part of 
their training. 

‘*The Wartime Bureau of Technical Person- 
nel, however, undertook to arrange summer 
employment along the line of their training 
for all engineering students.’ 


Many Rochester Plants Visited 


Visits to nine Rochester plants were ar- 
ranged for the afternoons of Monday Tues- 
day, and Wednesday. The plants visited were 
the Rochester Athenaeum and Mechanics In- 
stitute, University of Rochester, Men’s Divi- 
sion, Thomas Edison Technical High School, 
Consolidated Machine Tool Corporation, 
General Motors Corporation, Rochester Prod- 
ucts Division, Howard C. Clapp, Inc., East- 
man Kodak Company, Kodak Park Works, 
Gleason Works, and Hickey Freeman Company. 


Local Committees 


The local arrangements for the Rochester 
Meeting were under the general supervision of 
Virgil M. Palmer, general chairman, Albert E. 
Schell, vice-chairman, and O. Lawrence 
Angevine, general secretary. Chairmen of the 
subcommittees were: Reception, James E. 
Gleason; Information and Registration, Albert 
E. Schell; Technical Events, Theodore F. 
Hooker; Plant Trips, Cleland C. Ross; Hotels, 
O. Lawrence Angevine, Printing and Signs, 
Arthur W. Schuster; Publicity, Wallace D. 
Wood; Entertainment, Lewis B. Swift; and 
Program for Women, Mrs. Karl H. Hubbard. 
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First Percy Nicholls Award Is 
Presented to E. G. Bailey 


High Potnt of Joint A.S.M.E.-A.LM.E. 
Fuels M eeting 


EACHING a high point in the presentation 
of the Percy Nicholls Award to E. G. 
Bailey, vice-president, Babcock and Wilcox 
Co., at a dinner on the first evening of the two- 
day session in St. Louis on September 30- 
October 1, the sixth annual Joint Meeting of 
the Fuels Division of the Society with the Coal 
Division of the A.I.M.E. fully maintained the 
high standard of excellence of the former meet- 
ings. 

The central theme of the four technical ses- 
sions at which ten papers were presented was 
that of adaptation of utilization of fuel to the 
demands of wartime conditions. Despite the 
pressure of increasing production for war and 
the diverting call of the simultaneous sessions 
of the St. Louis Cardinals and the New York 
Yankees in the World Series Games at Sports- 
man's Park, some 250 members and guests of 
the two societies registered and participated 
in the sessions. 

The award presented to Mr. Bailey was 
established by joint action of the two Divi- 
sions during the past year to be granted an- 





E. G. BAILEY 


nually, or as merited, for achievement in the 
field of solid fuels. It was named for the late 
Percy Nicholls to commemorate the outstand- 
ing contributions that he had made in the 
science and technology of fuels utilization. 
A committee of five, two from each Society 
who elect the fifth member, select the recipi- 
ent. 

In presenting Mr. Bailey to Eugene Mc- 
Auliffe, president of the A.I.M.E., Julian E. 
Tobey, toastmaster, stated that the Committee 
had little difficulty in the choice of the re- 
cipient of the first award. He recounted Mr. 
Bailey's many achievements since graduation 
from Ohio State University in 1903, first as a 
chemist with Consolidation Coal Company, 
then with Arthur D. Little Co., Boston, with 
his own company, the Fuel Testing Co., the 
invention of the Bailey steam-flow air-flow 
boiler meter, the founding of the Bailey Meter 


Co., the invention of the Bailey waterwall, 
and his many accomplishments in the design of 
pulverizers and boilers with the Fuller-Lehigh 
Co. and the Babcock and Wilcox Co. Equally 
important to the inventions and contributions 
to the literature of fuels that Mr. Bailey has 
made, Mr. Tobey pointed out, are the training 
and inspiration that he has given hundreds of 
young men. 

The citation on the beautifully engraved 
and framed scroll presented to Mr. Bailey read: 


THE PERCY NICHOLLS AWARD 


Awarded for Notable Scientific or 
Industrial Achievement in the 
Field of Solid Fuels 


In recognition of the outstanding 
achievement of 


ERVIN GEORGE BAILEY 


in the field of solid fuels, the Fuels 
Division of the A.S.M.E. and the 
Coal Division of the A.I.M.E. confer 
upon him the Percy Nicholls Award 
for 1942. 

His technical contributions to the art 
of preparing and utilizing the heat in 
solid fuel for the benefit of mankind 
are recognized and applied in all parts 
of the civilized world. 

His inventive genius has always been 
tempered with practicability and has 
resulted in the maximum usefulness of 
the mechanism which he has devised. 


In Him We Recognize 
A Lifetime of Service 
Four Decades of Accomplishment 
An Inspiration for Those Who Follow 
Him 
Newe tt G. ALFrorp 


Chairman, Coal Division 
A.I.M.E. 


A. R. Mumrorp 
Chairman, Fuels Division 
A.S.M.E. 


In his address following receipt of the award, 
Mr. Bailey cited the appropriateness of St. 
Louis for this award as it was in St. Louis at 
the Louisiana Purchase Exposition in 1903 
that the Fuels Testing Branch of the U. S. 
Geological Survey initiated the research on 
fuels that was the forerunner of the U. S. 
Bureau of Mines with which Mr. Nicholls 
had served for so many years. He paid tribute 
to Mr. Nicholls’ classic investigations of 
underfeed combustion, his original research 
on the viscosity of slags, and his contributions 
to the theory of coal sampling. 

Turning to the war and the responsibility 
of the fuel engineer, Mr. Bailey said that the 
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production of war materials now necessary 
would have been impossible without the 
improvements in coal mining, preparation, 
and utilization of the past twenty-five years. 
He called attention to the heavy task before 
us in converting boiler and metallurgical plants 
to coal because of the transportation crisis in 
oil and inspired all to meet the challenge. 


Production of Blast-Furnace Coke 


Following a brief speech of welcome by 
M. M. Leighton, director, Illinois Geological 
Survey, and a response by A. R. Mumford, 
chairman, A.S.M.E. Fuels Division, the first 
technical session, with Martin A. Mayers and 
Frank H. Reed as cochairmen, devoted atten- 
tion to the production of coke under wartime 
conditions. I. M. Roberts, LaClede Gas Light 
Co., in a paper, ‘Increasing the Percentage 
Production of Large-Sized Coke at Fast Cok- 
ing Rates to Meet Wartime Demands,”’ stated 
that a mixture of 60 per cent high-volatile 
and 36 per cent low-volatile coal with 4 per 
cent anthracite fines was giving them 50.5 
per cent foundry coke in 19 hours’ coking time 
as compared to 32 per cent obtained with a 
55-45 per cent blend of high- and low-volatile 
coal coked for 21.5 hours. Walter T. Brown, 
Jones and Laughlin Steel Co., presented a 
comprehensive survey of the expanding proper- 
ties of high- and low-volatile coals of West 
Virginia and Pennsylvania in his paper, ‘‘Plan 
to Improve Blast-Furnace Coke,’’ and related 
these properties to the geology of the seams of 
coal. Uniformity of size was said by Brown 
to be the most important characteristics of 
blast-furnace coke. 


New Data on Clinkering 


The first paper of the second session under 
the cochairmenship of Carl T. Hayden and 
Ralph A. Sherman was that of Ray S. Weimer, 
Northern Illinois Coal Corporation, ‘‘A New 
Criterion for the Clinkering Characteristics of 
Coal Ash."’ Because of the author's illness, 
the paper was presented by Mr. Sherman. It 
presented a completely new concept of the 
measurement of the clinkering characteristics 
of coal ash by the apparent specific gravity of 
clinker formed in burning coal in an underfeed 
stoker of residential size. Several years of 
experience with the method had proved it a 
better guide for the selection of coals for vari- 
ous types of service and for the modification 
of clinker by the addition of silica or fire clay 
to the coal than the ash-fusion temperature or 
the chemical composition of the ash that are 
now in general use. 

Although the paper had not been available 
previously in preprints, the discussion was 
spirited and had to be cut short because of lack 
of time. Much more will undoubtedly be 
heard of this new tool for the fuel technologist. 

‘Some Ways to Avoid High Stoker Main- 
tenance and Inefficient Combustion’ summar- 
ized the experience of the author, A. R. Mum- 
ford, Combustion Engineering Co., and other 
engineers that he quoted that will aid in the 
elimination of boiler outages and reduced pro- 
duction of war materials. Harmon C. Ray, 
Carter Coal Co., in his paper, ““The Distribu- 
tion of Coal Dust by Tank Car as Pulverized 
Fuel,’ told of the experience of his company 
in the collection of dust from the tipple and 
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its transportation for use as pulverized coal 
without further preparation by the user. 
Discussers foresaw greater application of this 
method of handling coal dust after the war. 


Colloidal Fuel in Wartime 


A. R. Mumford and Martin A. Mayers pre- 
sided over the third session at which H. L. 
Crain of the Kansas City Power and Light Co. 
discussed his experience in combination coal 
and gas firing. War demands for gas are ex- 
pected to reduce the amount available to the 
plant, but the experience has been so favorable 
that a greater use is anticipated by the author 
after the war. The excellent summary of the 
available information on colloidal fuel made 
by W. C. Schroeder of the Bureau of Mines in 
his paper, ““The Use of Mixtures of Oil and 
Coal in Boiler Furnaces,’’ brought out a long 
discussion. This disclosed two schools of 
thought. Manufacturers and users of equip- 
ment burning coal were predominantly of the 


_ opinion that the installation of stokers or 


pulverized-coal burners to replace oil where 
coal could be burned with reservation of the 
available oil for those that could only use oil, 
was to be preferred to the mixture. Oil pro- 
ducers, on the other hand, favored the use of 
colloidal fuel as an emergency measure. Com- 
plete information on the performance of colloi- 
dal fuel was admitted to be lacking. 


General Fuel Problems in War 


In a clear straightforward presentation of the 
difficulties to be expected with the use of 
fuel in coming months Ollison Craig, Riley 
Stoker Corporation, gave his paper, ‘Meeting 
Wartime Fuel Problems,"’ at the final tech- 
nical session where A. W. Thorson and J. E. 
Tobey were cochairmen. W. A. Carter, L. A. 
Shipman, T. A. Marsh, and others added valu- 
able suggestions from their experience. D. L. 
McElroy, in peacetime, professor of mining 
engineering, West Virginia University, but 
now in charge of mine supplies in the War 


Production Board, brought to the session the 
latest information in his paper, ‘‘Priorities in 
Mine Supplies.’ Discussers paid high tribute 
to the skillful and sympathetic handling of the 
industry's supplies problem by Professor Mc- 
Elroy. In the closing paper, A. Lee Barrett, 
Pittsburgh Coal Co., described how his com- 
pany had used its machine shops for sub- 
contract work and to repair and salvage equip- 
ment that formerly would have been scrapped, 
thus adding to the war effort. 


Secretary Ickes Addresses Banquet 


Joining with the Regional Meeting of the 
A.I.M.E. which held sessions devoted to 
mining problems on October 1 and 2, the fuels 
men heard an informal address at luncheon on 
the 1st by Louis Ware, president, International 
Agricultural Corporation, who recounted 
some of his many interesting experiences in 
mining metals, nitrates, and coal. 

At the banquet of the Regional Meeting, 
Harold L. Ickes, Secretary of the Interior, gave 
an address, ‘‘War on Waste,"’ in which he de- 
cried the prodigality with which we have pro- 
duced and used our waning supplies of petro- 
leum. He said that victory may depend on the 
amount of oil we can produce and transport 
for ourselves and the other United Nations. 


Technical Committees Meet 


The fuels meeting was preceded on September 
29th by meetings of Subcommittees on igniti- 
bility, on plasticity and swelling, and on 
sampling of coal, of Committee D-5 on Coal 
and Coke of the A.S.T.M. Two sessions of the 
Model Smoke Law Committee of the A.S.M.E. 
were also held during the two-day meeting at 
which substantial progress on its assignment 
was made. 

Raven A. SHERMAN. ! 





1 Supervisor, Fuels Division, Battelle Me- 
morial Institute, Columbus, Ohio. Mem. 
A.S.M.E. 


Actions of A.S.M.E. Executive Committee 


At Meeting in Society Headquarters on September 16 


y be: Executive Committee of the Council 
of The American Society of Mechanical 
Engineers met on Thursday, September 16, at 
Society headquarters, New York, N. Y. There 
were present James W. Parker, chairman, 
Clarke F. Freeman, vice-chairman, G. E. 
Hulse and C. B. Peck, of the Committee; 
K. W. Jappe (Finance), J. N. Landis (Local 
Sections), G. B. Karelitz (Professional Divi- 
sions); W. D. Ennis, treasurer; C. E. Davies, 
secretary, and Ernest Hartford, executive as- 
sistant secretary. After luncheon the Com- 
mittee met with the following members of the 
Research Committee: W. Trinks, chairman, 
Herman Weisberg, J. F. Downie Smith, 
E.G. Bailey, and C. B. Le Page, assistant secre- 
tary. 

The following actions are of general interest. 


Revision of 1941-1942 Budget 


Upon recommendation of the Finance Com- 
mittee the appropriation for the Engineers’ 
Council for Professional Development was in- 
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creased by $850, an additional $3000 was ap- 
propriated to complete redecoration of the 
Society rooms, and $300 was added to the 
Publications budget for Mecuanicat Enc1- 
NEERING. 


Production Clinics 


The Secretary reported that six production 
clinics had been held, with satisfactory results, 
at Dayton, Ohio, on May 5; Cincinnati, 
Ohio, on May 27; Newark, N. J., on May 29; 
Bridgeport, Conn., on June 6; Birmingham, 
Ala., on June 11; and Boston, Mass., on June 
26. (A fairly complete story of the Newark 
War-Production Conference, with a résumé 
of the principal addresses, appeared in the 
July issue of MecHANicaL ENGINEERING, pages 
569-572.) These clinics were financed by the 
A.S.M.E., S.A.E., and other engineering socie- 
ties. The Secretary announced that the War 
Production Board had contributed money for 
the holding of 20 to 25 additional clinics and 
that the Society had entered into a contract 
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A.S.M.E. Calendar 
of Coming Meetings 


Nov. 30-Dec. 4, 1942 
Annual Meeting 
New York, N. Y. 


June 14-16, 1942 
Semi-Annual Meeting 
Los Angeles, Calif. 


(For coming meetings of other or- 
ganizations see page 34 of the 
advertising section of this issue) 








with W.P.B. to conduct these clinics in co- 
operation with other engineering societies. 





Magazines for Army and Navy Bases 


It was reported that, in response to a sug- 
gestion of the Engineers’ Council for Profes- 
sional Development, MecuantcaL ENGINEER- 
ING was being sent regularly to some 52 Army 
and Navy Post libraries. 


Rubber and Plastics Group Approved 


Upon recommendation of the Committee on 
Professional Divisions the Rubber and Plastics 
Subdivision of the Process Industries Division 
was advanced to the status of the Rubber and 
Plastics Group. 


Examinations in Mechanical 
Engineering 

The Secretary reported that V. M. Palmer, 
chairman of the Committee on Registration, 
has asked for men to serve on a State Committee 
on Examinations to co-operate with the New 
York State Board of Engineering Examiners in 
preparing examinations in mechanical engi- 
neering. A.S.M.E. Local Sections in New 
York State have been requested to make the 
necessary appointments. A similar committee 
was set up in 1939. 


Appointments 


The following appointments were reported: 

Committee on Meetings and Program, E. J. 
Nobles as junior adviser, to serve until De- 
cember, 1943. 

Committee on Local Sections, S. R. Beitler, 
as alternate for F. W. Marquis. 

Sectional Committee on Standardization of 
Letter Symbols and Abbreviations for Engi- 
neering and Scientific Terms, R. E. Peterson. 

American Co-ordinating Committee on Cor- 
rosion (Research), C. H. Fellows. 

Joint Research Committee on Effect of Tem- 
perature on the Properties of Metals, John H. 
Romann. 

Inter-American Development Commission, 
A. M. Greene, Jr., Warren H. McBryde, and 
C. M. Muchnic. 

1942 Local Section Group Conferences: 
Group I, Clarke F. Freeman; Group II, E. B. 
Ricketts; Group III, J. W. Parker and P. B. 
Eaton; Group IV, S. B. Earle; Group V, J. H. 
Herron; Group VI, Linn Helander; Group 
VII, J. W. Parker, and Group VIII, W. R. 
Woolrich. 
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A.S.M.E. WAR PRODUCTION COMMITTEE POSES IN FRONT OF AN M-4 TANK AT ABERDEEN PROVING GROUND 


Left to right 


Col. C. E. Davies, Brig. Gen. J. S. Hatcher, Col. W. A. Borden, Carl F. Dietz, F. T. Letchfield, Brig. Gen. G. M 


Barnes, Sol Einstein, Maj. Gen. C. T. Harris, Jr., W. L. Batt, A. R. Stevenson, Jr., G. A. Stetson, W. C. Dickerman, Col. James L. Walsh 
chairman), R. C. Muir, Milton Katz CWPB), C. B. LePage, T. H. Wickenden, K. H. Condit, D. S. Ellis, John Lord O’Brien (WPB), 


Col]. W. B. Hardigg. ) 


A.S.M.E. War Production Committee 
Inspects Aberdeen Proving Ground 


Many Officers of Ordnance Department Accompany Group 


EMBERS of the War Production Com- 
mittee of The American Society of 
Mechanical Engineers, Col. James L. Walsh, 
chairman, wete guests of the Ordnance De- 
partment at the Proving Ground, Aberdeen, 
Md., on Wednesday, October 7. 

During the morning the various types of 
weapons, from the pistol to the 8-in. howitzer, 
were explained and fired, including one piece of 
captured German ordnance. Antiaircraft fire 
under remote control was demonstrated. 


Tanks Are Demonstrated 


A line-up of several tanks and other pieces of 
mechanized equipment was next visited and, 
following a description of each vehicle, a 
demonstration run was witnessed from an ele- 
vated vantage point, with some spectacular 
maneuvers which indicated the adaptability 
to various types of terrain and the stability 
of the firing platform under difficult conditions. 
An opportunity was afforded for members of 
the party to ride in the tanks. 

Following luncheon the committee in- 
spected some of the extensive training facili- 
ties where methods of instruction were ex- 
plained, beginning with the elementary shop 
work given to enlisted men in the Ordnance 
Replacement Training Center and ending 
with an inspection of some of the facilities of 
The Ordnance School, including the reproduc- 
tion department, where printed and illustra- 
tive material are prepared, the antiaircraft 
fire-control facilities and the fire-control build- 
ing, the machine shops, small-arms section, 


aviation ordnance section, and one of the mess 
halls, kitchens, and barracks. 


-One Week to Three Months 


The Ordnance School is the largest institu- 
tion for training personnel in the Ordnance 
Department beyond the training normally 
given men in Replacement Training Centers. 
The courses of instruction vary in length from 
one week to three months. There ate 59 dif- 
ferent courses of instruction included in the 
curriculum. Students come from ordnance 
organizations stationed in all parts of the 
country and foreign service. There are three 
divisions of training. The largest of these is 
the Officer and Officer Candidate Division. 
The Enlisted Division directs the training of 
students in a wide variety of courses in which 
the trainee is taught the technique of ordnance 
supply and maintenance activities. The at- 
tendance in the Base Shop division of the 
school varies with the organizations assigned. 
The training is obtained by the practical ap- 
plication of theoretical knowledge in the actual 
repair of unserviceable ordnance matériel. 

Accompanying the committee in its inspec- 
tion of the Proving Ground and Training 
Center were numerous officers of the Ordnance 
Department, including Major General C. T. 
Harris, Jr., in command of the Aberdeen Prov- 
ing Ground, Brigadier General J. S. Hatcher, in 
charge of the Military Training Division, 
Brigadier General G. M. Barnes, chief of the 
Technical Division, Colonel G. W. Outland, 
commandant of the Ordnance School, and 


Courses 


Colonel C. E. Davies, Secretary, A.S.M.E. 
and chief of the Control Branch, Office of the 
Chief of Ordnance. 


1943 A.S.M.E. Mechanical 
Catalog and Directory Out 


Over 550 Pages of Information 


i ee thirty-second annual A.S.M.E. Me- 
chanical Catalog and Directory, 1943 
edition, published October 1 by The American 
Society of Mechanical Engineers, was dis- 
tributed to A.S.M.E. members during October. 

In its catalog section, manufacturers describe 
and illustrate their products that are of inter- 
est to mechanical engineers. This section is 
followed by a Directory which gives the user a 
practically complete and authoritative index 
to manufacturers of metals and alloys, power- 
plant equipment, power-transmission equip- 
ment, instruments, materials-handling appa- 
ratus, aircraft power plants and instruments, 
foundry and machine-shop equipment, heating, 
ventilating, and air-conditioning equipment, 
electric motors and controls, equipment for 
process industries, pumps, fans, compressors, 
and many other types of mechanical apparatus 
A page-reference system in the Directory ties 
up with the catalog, providing descriptions 
of the desired machine or equipment. 

According to the editors of the volume, 
it is the only book which covers the field of 
mechanical engineering so thoroughly. 

A 16-page insert describing all A.S.M.E. 
publications, such as power test, boiler con- 
struction, and safety codes, American Stand- 
ards, fluid meters, engineering biographies, 
bibliographies, research reports, and manuals, 
is included in this volume for the ready refer- 
ence of A.S.M.E. members and other users. 
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Data on American Patent System Desired 
by National Patent Planning Commission 


T A meeting of the Executive Committee 
of the Council of The American Society 
of Mechanical Engineers, held at the Hotel 
Sagamore, Rochester, N. Y., Oct. 11, in con- 
nection with the 1942 Fall Meeting of the So- 
ciety, consideration was given to a letter ad- 
dressed to President Parker in which A. A. 
Potter, dean of engineering, Purdue Univer- 
sity and executive director of the National 
Patent Planning Commission, asked for state- 
ments concerning the American patent system 
to aid him in a study being undertaken by the 
Commission. 

The Executive Committee decided that Dean 
Potter's request could be most quickly and ef- 
fectively met by publishing his letter in Me- 
CHANICALENGINEERING with a statement urging 
members who have information likely to be 
useful to his studies to send it directly to him 
at Purdue University, Lafayette, Indiana. 
Dean Potter's letter, which explains the pur- 
pose of his study and the information he wishes 
forwarded to him, follows. Members are re- 
quested to communicate directly with Dean 
Potter as quickly as possible. 


Purpue UNIVERSITY 


Office of the Dean of Engineering 
Lafayette, Indiana 
September 30, 1942 
Mr. James W. Parker, President, 
The American Society of Mechanical Engineers 


Dear Mr. Parker: 


On Dec. 12, 1941, the President of the United 
States, by Executive Order No. 8977, estab- 
lished the National Patent Planning Com- 
mission authorized, in conjunction with the 
Department of Commerce, to conduct a com- 
prehensive survey and study of the American 
patent system, and consider whether the sys- 
tem now provides the maximum service in 
stimulating the inventive genius of our people 
in evolving inventions and in furthering their 
prompt utilization for the public good; 
whether our patent system should perform a 
more active function in inventive develop- 
ment; whether there are obstructions in our 
existing system of patent laws and, if so, how 
they can be eliminated; to what extent the 
Government should go in stimulating inven- 
tive effort in normal times; and what methods 
and plans might be developed to promote in- 
ventions and discoveries which will increase 
commerce, provide employment, and fully 
utilize expanded defense industrial facilities 
during normal times. 

The five members of the Commission are 
Charles F. Kettering (chairman), Owen D. 
Young, Edward F. McGrady, Chester C. 
Davis, and Francis P. Gaines. The executive 
secretary of the Commission is Commissioner 
Conway P. Coe of the United States Patent 
Office, and the executive director is A. A. Pot- 
ter, dean of engineering at Purdue University. 

You can aid me in my duties as executive 
director if you will ask members of The 
American Society of Mechanical Engineers 
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to send me statements of any problems which 
may have been encountered by them in creai- 
ing, developing, commercializing, or protect- 
ing new inventions. Have any of the present 
Patent Office practices or patent laws proven 
detrimental to our war effort or to the encour- 
agement of inventiveness? What should be 
done to stimulate inventiveness in the interest 
of the war effort? Suggestions and data availa- 
ble to the A.S.M.E. which bear upon the 
studies which the Commission must undertake 
in order to carry out the President's Order will 
also be appreciated. 


Cordially yours, 

(signed) A. A. Potrer, 

Dean of Engineering and Executive Director, 
National Patent Planning Commission 


Sigma Xi Lecturers for 1943 


IVE leading American scientists have been 

named Sigma Xi national lecturers for 
1943, Dr. George A. Baitsell, secretary of the 
Society of Sigma Xi, the national honor fra- 
ternity for the promotion of scientific research, 
has announced. 

Chosen to address special meetings at uni- 
versities and colleges throughout the nation, 
the eminent scientists selected will deliver 
their lectures during January, February, 
March, and April of next year and will discuss 
scientific subjects upon which they are authori- 
ties. 

Each of the lecturers will deliver his topic 
in a series of institutions at dates and locales 
to be announced later. The Sigma Xi lec- 
tures are annual events in the dissemination of 
newest important advances in the selected 
fields of science. 

The lecturers include: 

Dr. G. D. Birkhoff, Perkins professor of 
mathematics, Harvard University, who will 
lecture on the ‘Mathematical Nature of 
Modern Physical Theories.’" He will endeavor 
to establish, in elementary terms, the fact that, 
since 1900, mathematical ideas have been re- 
sponsible for theoretical advances of modern 
physical theories. 

Dr. D. W. Bronk, professor of neurology, 
University of Pennsylvania, who will speak 
on the *‘Physical Structure and Biological Ac- 
tion of Nerve Cells."" He will discuss this 
subject not only from the standpoint of re- 
search now in progress but also with atten- 
tion to the biological consequences of the 
demands of modern warfare and aviation. 

Dr. Peter Debye, professor of chemistry, 
Cornell University, whose topic is *“The Mag- 
netic Approach to Absolute Zero." He will 
tell what prevents science from reaching the 
absolute zero and discuss whether magnetic 
cooling can be applied to the nucleus of the 
atom. 

Dr. C. A. Elvehjem, professor of agricul- 
tural chemistry, University of Wisconsin, who 
will discuss *“The Present Status of the Vita- 
min B Complex."’ He will explain that the 
vitamin B complex consists of at least a dozen 
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separate factors, each of which can be ob- 
tained in pure form. He will report recent 
work on the use of sulfaguanidine and the 
evidence for the synthesis of several B vitamins 
in the intestinal tract. 

Dr. H. Mark, professor of chemistry, Brook- 
lyn Polytechnic Institute. The title of his 
lecture is ‘Fundamental Aspects of the Elas- 
ticity of High Polymers.’ He will explain 
that the high polymers are chemical com- 
pounds that provide us with rubber, plastics, 
and fibers. Dr. Mark will discuss the struc- 
ture of these complex chemicals which mean 
so much to our war effort. 


1942 Officers of A.S.M.E. 
Elected by Letter Ballot 


S reported by the tellers of election, 
Collins P. Bliss, Francis Hodgkinson, 
and S. D. Sprong, letter ballots received from 
members of The American Society of Mechani- 
cal Engineers were counted on Tuesday, Sept. 
22, 1942. The total number of ballots cast 
was 4259 but of these 195 were thrown out as 
defective. 


Votes Votes 


Candidates for against 

President 

Hasorp V.Coms......... 4055 9 
Vice-Presidents 

Tuomas E. Purcg.t....... 4060 4 

Josern W. EsHELMAN..... 404915 

Guy T. SHOEMAKER....... 4056 8 

Water J. WoHLENBERG.. 4052 12 
Managers 

Roscozk W. Morton...... 4058 6 

ALEXANDER R. STEVENSON, 

yc tites einiaabon hp eas nes 4060 a 
Avpert E, Wuire........ 4060 : 


In addition to the votes cast for the elected 
directors, valid ballots were cast as follows: 
For president, 7 names, one vote each; for 
vice-president, 6 names, one vote each; and 
for manager, 5 names, one vote each. 

The new officers will be introduced and 
installed in office during the Sixty-Third An- 
nual Meeting of the Society to be held in New 
York, N. Y., Nov. 30 to Dec. 4, 1942. 

Biographical sketches of the newly elected 
officers appear in the August, 1942, issue of 
MEcHANICAL ENGINEERING, pages 634-637. 


Copies of «“Mechanism of 
Lubrication’’ Available 


A number of copies of ‘“The Mechanism 
of Lubrication,’’ by William F. Parish 
and Leon Cammen, are available at $1.25 per 
copy from the Publication Sales Department, 
A.S.M.E., 29 West 39th St., New York, N. Y. 

This 42-page photo-offset reprint contains 
two papers, ‘’The Mechanism of Lubrication,"’ 
presented at an informal Lubrication Confer- 
ence, June 1, 1932, and ‘*The Chemical Mecha- 
nism of Lubrication,"’ presented at the 1932 
A.S.M.E. Annual Meeting. Discussions of the 
paper, including comments by Engineer and 
Engineering, are also included. 





820 


Conservation in Electric Motor 
and Control Industry 


HE Electric Motors and Control Section, 

General Industrial Equipment Branch, 
War Production Board, has issued a memoran- 
dum to those who specify, use, or produce elec- 
tric motors and controls under the title, 
“Recommendations Leading to the Maximum 
Conservation and Economical Use of Critical 
Materials in the Electric Motor and Control 
Industry."" The memorandum follows: 


W.P.B. Recommendations 

The material allotment to the electric 
motor and control industry has made it neces- 
sary for the Electric Motor and Control Sec- 
tion of the War Production Board to recom- 
mend and initiate a twofold program to con- 
serve critical materials. This program con- 
sists of the utilization of full service factor of 
electrical equipment, and design simplifica- 
tion, along with extensive use of secondhand 
electric motors and control. 

There is an ample supply of used or second- 
hand standard electric motors and controls 
available in dealers’ hands and, particularly, 
in many manufacturing plants, according to in- 
formation made available. Since approxi- 
mately 90 per cent of this industry is tagged 
for the armed services and the most vital war 
plants, deliveries on all but the most vital 
orders are quite long and sometimes impos- 
sible. The use of secondhand motors would 
effect immediate delivery as well as the saving 
of critical materials. It will require con- 
siderable vigor, imagination, and ingenuity 
on the part of the user in order to locate and 
adapt secondhand equipment. If the opera- 
tor cannot locate secondhand equipment by 
his own efforts, he may fill out, sign, and return 
a prepared form,' and the Electric Motor and 
Control Section will assist him in attempting 
to locate suitable equipment. 

Electric-motor manufacturers have received 
no conclusive evidence of overloading motors 
on the part of operators. We have been ad- 
vised that motors today do not break down 
because of overheating resulting from over- 
loading, but rather because of mechanical 
failure. 

Therefore, where new electric motors and 
control are required because of their special 
characteristics, we would suggest that all pur- 
chasing agents, engineers, architects, and 
consultants, who will be concerned with the 
operation, or design, or application of elec- 
tric motors and control, follow out, to the 
best of their ability, the following recom- 
mendations: 


Recommendations for Governing the 
Size of Electric Motors 
1 In applying motors, determine with 
maximum possible accuracy the horsepower 
required. This should be preferably obtained 
by test or, in the event that this is impossible, 
by accurate calculation, or by careful com- 





1 This form, not reproduced here, may be 
obtained by writing to the Electric Motors 
and Control Section, General Industrial Equi 
ment Branch, War Production Board, Wash. 
ington, D. C. 


parison with known power requirements of 
similar apparatus. 

2 When applying open-type, alternating- 
current, continuous-rated 40 C, motors where 
the motor rated voltage is maintained and 
where the ambient temperature is usually 
substantially below 40 C and will only occa- 
sionally or for short periods equal or slightly 
exceed 40 C, select the standard horsepower 
rating which is not substantially more than 
80 per cent of the horsepower determined in 
accordance with recommendation 1. 

Example: The required horsepower, ’ as 
determined in paragraph 1, is 9.3 hp; 80 per 
cent of 9.3 equals 7.44, so select a standard 7.5- 
hp motor. 

3 When applying a motor, alternating or 
direct current, rated on a 50 C or 55 C basis, 
where the motor rated voltage is maintained 
and where the ambient temperature is usually 
substantially below 40 C and will only occa- 
sionally or for short periods equal or slightly 
exceed 40 C, select the standard horsepower 
rating which is not substantially more than 91 
per cent of the horsepower determined in ac- 
cordance with recommendation 1. 

4 After selecting a motor in accordance 
with recommendations 2 and 3, torque and 
operating speed should be checked to assure 
their tendency. 

5 When applying an open-type continuous- 
rated 40 C, direct-current motor in a location 
where the ambient temperature is usually sub- 
stantially below 40 C and will only occasion- 
ally or for short periods equal or slightly ex 
ceed 40 C, select the standard horsepower 
rating which is at least 87 per cent of the 
horsepower determined in accordance with 
recommendation 1. 


Recommendations for Selection of 
Motor Types 

The type of motor selected shall be of the 
simplest mechanical and electrical design 
which can be used to economically accom- 
plish the purpose for which the motor is pur- 
chased. Where operating conditions permit, 
the following specifications should be adhered 
to: 


1 Open-type motors rather than protected 
motors. 

2 Motors of high speed instead of low 
speed. 

3 Single-speed rather than multispeed 
motors. 

4 Single winding rather than two-winding 
where multispeed motors are essential. 

5 Alternating-current instead of direct- 
current motors where alternating power is 
available. 

6 Squirrel-cage instead of slip-ring motors. 

7 Single-voltage motors only should be 
specified. 

8 Direct-current adjustable-speed motors 
should have a lesser speed range than formerly 
used. 


Recommendations for the Selection of 
Industrial Motor Controllers 


1 The wiring of all controllers should be 
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specified as following the shortest possible 
route consistent with the avoidance of elec- 
trical and mechanical interferences. This will 
result in approximately 30 per cent reduction 
in the amount of copper wire used. 

2 When controllers are built to order for 
a specified horsepower, busses, terminals, and 
wiring should not be specified in a size large: 
than the minimum required by the application 
for which the controller is designed. 

3 No controllers should be specified of a 
capacity in excess of the minimum required 
for the application. 

4 No equipment or device should be 
specified for a controller which can be elimi- 
nated without causing severe operating haz- 
ards. This equipment includes indicating 
lamps, special name plates, instruments, test 
receptacles and jacks, extra terminals, special 
locks, items for the improvement of appear- 
ance, etc. If specifications are cut to the mini- 
mum for successful operation, many tons of 
critical material will be saved. 

5 Control-circuit wiring should not be 
specified in a size larger than the minimum re- 
quired to carry the current and to insure relia- 
ble and safe operations. 

6 Controllers should not be specified 
with finishes which contain critical materials 
unless these finishes are absolutely necessary 
to maintain operation of the controller. 

7 Color coding of controller wiring 
should not be specified, unless absolutely 
necessary. Color-coding specifications force 
manufacturers to carry larger stocks of wire 
than would be necessary if one-color wire were 
used. 

8 Control-circuit transformers should not 
be specified, unless the line voltage is higher 
than 600 volts, or unless suitable pilot devices 
of adequate voltage rating are not available. 

9 Control-circuit fuses should not be 
specified if the control transformers have less 
than a 2200-volt primary winding or if the 
control circuit is direct current. 

10 Where full voltage starters are availa- 
ble, and, if motor design will permit, reduced- 
voltage starters should not be specified, unless 
torque must be limited, or if system capacity 
makes full-voltage starting impossible. 

11 If manual controllers of suitable ratings 
are available, magnetic controllers should not 
be used, except where pilot devices are essen- 
tial to the operation controlled or where lack 
of undervoltage protection would result in 
definite danger to human life. 


Recommendations for Electrical 
Layouts 


1 For new plants or extensions the utiliza- 
tion voltage should be restricted to 440 volts, 
alternating current except where motors 100 
hp and larger are used, in which case the volt- 
age should be 2200 volts or more. 

2 No auxiliary or reserve busses or their 
attendant equipment should be provided. 

3 Network distribution systems should 
not be used unless they show an over-all saving 
in critical material. 

4 No equipment of any kind should be 
installed to provide for future loads or exten- 
sions. 

5 No duplicate feeds or loop feeds should 
be used if any appreciable amount of material is 
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required above that necessary for a single radial 
feeder. 

6 All busses and feeders should be tapered 
as to size where long runs are used with loads 
being taken off along the run. 

7 Requirements should in all cases be 
based on demands after load factor is con- 
sidered and all equipment specified so it will be 
loaded as near name-plate rating as possible. 

Do not specify equipment of higher rating than 
load requirements in order to secure safety factor. 


General 


1 No electric motor and control should be 
purchased for any use unless reasonable effort 
has been made to obtain used or secondhand 
equipment, unless the maximum number of 
shifts are used, or unless reasonable effort has 
been made to adapt idle equipment in the 
possession of the user to the application. 

2 No electric motor and control should be 
purchased for replacement of existing equip- 
ment for reasons of breakdown, damage, or 
obsolescence, unless reasonable effort is made 
to keep equipment in operating condition by 
installation of renewal parts or a reasonable 
amount of maintenance work. 

3 No electric motor or control should be 
purchased in a size larger or of more complex 
design and construction than is required by 
the minimum operating conditions. 


Annual Water Conference 
in Pittsburgh, Pa., 
Nov. 9-10 


HE Third Annual Water Conference of the 

Engineers’ Society of Western Pennsylvania 
will be held at the William Penn Hotel, Pitts- 
burgh, Pa., on November 9 and 10, according 
to an announcement by H. M. Olson, general 
chairman. The program will contain the fol- 
lowing speakers and subjects: 

F. N. Specter, consulting metallurgisr, 
Pittsburgh, Pa., ‘‘Review of Recent Develop- 
ments on Under Water Paints and Coatings."’ 

Dr. R. B. Mears, research engineer, Alumi- 
num Research Laboratories, New Kensington, 
Pa., ‘‘The Use of Chemical Inhibitors for 
Aluminum Equipment." 

J. A. Hoxmgs, director of service, National 
Aluminate Corporation, Chicago, IIl., ‘The 
Use of Chlorophenols in Slime Control for 
Condensers and Cooling Equipment."’ 

Freperick G. Srraus, research professor, 
University of Illinois, Urbana, IIl., ‘Solubility 
of Salts in Steam at High Pressures.” 

S. E. Tray, water-treatment engineer, Allis 
Chalmers Company, Milwaukee, Wis., “‘Some 
Thoughts on the Treatment of Water for Power 
Plant Equipment Other Than Boilers.” 

S. F. Wutrt, chief chemist, Duquesne Light 
Company, Pittsburgh, Pa., and T. E. Purcett, 
general superintendent, Power Stations, Du- 
quesne Light Company, Pittsburgh, Pa., ‘‘Pro- 
tection Against Embrittlement by pH Phos- 
phate Control.” 

A. E. Grirrin, assistant director, Technical 
Service Division, Wallace and Tiernan Com- 
pany, Inc., Newark, N. J., ‘‘Bacterial Me- 
tabolism and Corrosion."’ 

Harry A. Faper, research chemist, The 
Chlorine Institute, New York, N. Y., ‘‘War- 
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time Possibilities of Water-Supply Contamina- 
tion.”’ 

S. B. Apptesaum, vice-president, Technical 
Director, The Permutit Company, New York, 
N. Y., “Use and Application of Spiractor in 
Cold Lime and Soda-Ash Water Softening.” 

W. A. Darsy, sales engineer, The Dorr 
Company, Inc., New York, N. Y., ‘“The Use 
and Application of the Hydro-Treater.”’ 

F. K. Linpsay, chief chemist, National 
Aluminate Corporation, Chicago, Ill., “The 
Use and Application of Resinous Zeolite in the 
Water-Treatment and Other Fields.”’ 


A.M.A. to Hold Production 
Conference, Nov. 10-11 


HE Production Conference of the Ameri- 

can Management Association will be held 
at the Hotel New Yorker in New York City on 
November 10 and 11. Among the subjects 
slated for discussion at the various sessions are: 
Women in the factory, simplifying production 
paper work, combating absenteeism, the Negro 
in the factory, man power, job methods train- 
ing, effective suggestions systems, and sched- 
uling machines. 

Some of these subjects will be handled by in- 
dividual speakers, others by panels. L. C. 
Morrow, vice-president of A.M.A.’s Produc- 
tion Division is planning the sessions and will 
announce the speakers a little later. 
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Bibliography Published on 
Electrical Safety 


HE third bibliography of technical litera- 
ture entitled ‘‘Bibliography on Electrical 
Safety, 1930-1941" has just been published by 
the American Institute of Electrical Engineers. 
This publication, sponsored by the A.I.E.E. 
committee on safety, is designed to make avail- 
able a fund of information on electrical safety 
which should be of special interest at a time 
when accident prevention is of national im- 
portance. A list of applicable standards, speci- 
fications, and safety codes is also included. In- 
formation on safety published before 1930 may 
be located through bibliographies accompany- 
ing articles listed. 
The items in this bibliography are divided 
into sections according to subject matter as 
follows: 


A Electrical Accidents and Their Causes 
B_ Accident-Prevention Methods 

C Safety Codes and Standards 

D Effects of Electric Shock 

E Resuscitation. 


“The Bibliography on Electrical Safety, 
1930-1941"" is a 16-page pamphlet, 81/2 X 11 
inches. It may be obtained from A.I.E.E. 
headquarters, 33 West 39th Street, New York, 
N. Y., at 25 cents per copy to Institute mem- 
bers, 50 cents to nonmembers. 


A.S.M.E. Members Get Welding Awards 


MONG the 458 recipients of awards 
totaling $200,000 by the James F. Lin- 
coln Arc Welding Foundation in its industrial- 
progress award program were several members 
of The American Society of Mechanical Engi- 
neers. The awards were made for papers sub- 
mitted by engineers, designers, architects, 
maintenance men, and executives in the indus- 
trial field, which were judged by a 16-man jury 
of award headed by E. E. Dreese, chairman of 
the Foundation. 

The first award, amounting to $13,700, was 
made to Capt. C. A. Trexel (CEC) U.S.N., and 
A. Amerikian, director of planning of design 
and designing engineer, respectively, Bureau 
of Yards and Docks, Navy Department, Wash- 
ington, D. C. John L. Miller, chief metal- 
lurgist, Gun Mount Division, The Firestone 
Tire and Rubber Company, Akron, Ohio, won 
the second award of $11,200, and H. Thomas- 
son, welding engineer, Canadian Westing- 
house Company, Limited, Hamilton, Ontario, 
Canada, the third, $8700. 

A.S.M.E. members who won awards were: 
P. J. Bier, senior engineer, Bureau of Reclama- 

tion, Denver, Colo. 

GrorGce W. Meek, conservation consultant, 
Syracuse, N. Y. 

E. W. Atcarpt, mechanical engineer, Babcock 
and Wilcox Tube Company, Beaver Falls, 
ra. 

Court Kinnison, industrial engineer, Metal 
Products Fabricating Company, San Fran- 
cisco, Calif. 

C. Donatp Fisner, designer and draftsman, 
Sprout, Waldron and Company, Muncy, 
ra. 

E. W. Jaconson, design engineer, Gulf Re- 


search and Development Company, Pitts- 
burgh, Pa. 

Henry F. Gauss, head of department of me- 
chanical engineering, University of Idaho, 
Moscow, Idaho. 

H. A. Prerscn (in collaboration with R. M. 
Rusn), chief engineer, Heater Section, In- 
dustrial Department Machinery Division, 
Dravo Corporation, Pittsburgh, Pa. 

S. BrrKLanp, assistant chief draftsman, Ameri- 
can Can Company, San Francisco, Calif. 

Exriotr F. Wricut, engineer in reciprocating 
pump engineering division, Worthington 
Pump and Machinery Corporation, Harri- 
son, N. J. 

Rosert N. Tucker, superintendent, Division 
of Electricity, Columbus, Ohio 

J. F. Srrort, chief engineer, Link Belt Com- 
pany, Pacific Division, San Francisco, Calif. 

Wituia A. F. Mixurnorr, professional engi- 
meer, Engineering Project Services, Los 
Angeles, Calif. 

Rosert E. Moyer, Jr., vice-president in charge 
of engineering, Heilman Boiler Works, 
Allentown, Pa. 

Wittram A. McGes, mechanical engineer, 
The New York Central Railroad Company, 
Cleveland, Ohio 

Georce E, Kenrtis, Jr., chief engineer, The 
Yoder Company, Cleveland, Ohio 

Burtinc D. Wextts, plant engineer, Mallory 
Hat Company, Danbury, Conn. 

Cart Scunetwer, consulting engineer, City of 
New Orleans, Department of Public Prop- 
erty, Division of Public Works, New Or- 
leans, La. 

Witt1am H. Tuompson, chief engineer, Davis 
Engineering Corporation, Elizabeth, N. J. 
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Flanders Appointed 
to the Economic 
Stabilization Board 


HE announcement recently appeared in 

the press of the appointment by President 
Roosevelt of Ralph E. Flanders, president of 
the Jones and Lamson Machine Company and 
past-president A.S.M.E., to the Economic 
Stabilization Board, which will advise James 
F. Byrnes, Economic Stabilization Director, in 
the discharge of his duties. Mr. Flanders is one 
of the two representatives of management, the 
other being Eric A. Johnston, of Spokane, 
president U. S. Chamber of Commerce. 

The representatives of labor on the board are 
William Green, president of the American 
Federation of Labor, Philip Murray, presi- 
dent of the Congress of Industrial Organiza- 
tions, Edward A. O'Neal, president of the 
American Farm Bureau Federation, and James 
G. Patton, president of the National Farmers 
Union. 

The appointment of Mr. Flanders will be 
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applauded by engineers throughout the nation. 
In the early days of the depression Mr. Flan- 
ders began writing and speaking on economic 
subjects and won national attention by groups 
of engineers, economists, and sociologists by 
the vigor, intelligence, and sanity of his views. 
He served as a member of the American Engi- 
neering Council's Committee on the Relation of 
Consumption, Production, and Distribution, 
whose reports were published in MgcHANICAL 
ENGINEERING where other addresses by him on 
economic and sociological subjects have fre- 
quently appeared. He was a member of the 
Business Advisory and Planning Council of 
the United States Department of Commerce, the 
Industrial Advisory Board of N.R.A., and the 
Advisory Board for the Subsistence Home- 
stead Administration. He served also as ad- 
ministrator of Machine Tool Priorities, 
O.P.M., as director of the Social Science 
Research Council, and as president of the New 
England Council. These assignments in social 
and economic fields have been in addition to 
his engineering services on national committees 
and international commissions, in the design 
of machine tools, as officer of engineering socie- 
ties and trade associations, and as executive 
head of industrial enterprises. 





W.L. Batt and C. R. Dooley 
to Advise Government 
on Apprenticeship 


5 pena members of the engineering profes- 
sion, One mechanical and the other elec- 
trical, have been named by Administrator 
Paul V. McNutt as management representa- 
tives on the Federal Committee on Appren- 
ticeship which will advise the Federal Secur- 
ity Agency and the War Manpower Commis- 
sion On apprentice training and related on-the- 
job training policies. 

The two engineers are William L. Batt, 
past-president A.S.M.E., president of the 
S.K.F. Industries of Philadelphia, and Chan- 
ning R. Dooley, manager of industrial rela- 
tions, Socony-Vacuum Oil Company of New 
York. 

Until the Apprentice-Training Service was 
transferred from the U. S. Department of 
Labor to the Federal Security Agency by the 
Executive Order of last April 18, combining 
all governmental labor training and supply 
agencies under one head to expedite the war 
effort, Mr. Batt and Mr. Dooley served as 
management apprenticeship advisers to the 
Secretary of Labor. 

Other members of the Federal Committee 
are John P. Frey, president of the Metal Trades, 
Department of the American Federation of 
Labor; Clinton S$. Golden, assistant to the 
president, United Steelworkers of America, 
an affiliate of the CIO; Mrs. Clara M. Beyer, 
assistant director of the Division of Labor 
Standards, U. S$. Department of Labor, Layton 
S. Hawkins, chief, Trade and Industrial Serv- 
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ice, Office of Education, and William R, 
Patterson, chief, Apprentice-Training Service, 
Federal Security Agency. 


John Fritz Medal for 1943 
to Willis Rodney Whitney 


HE 1943 John Fritz Medal Board of Award 

has awarded its gold medal to Willis 
Rodney Whitney for distinguished research, 
both as an individual investigator and as an 
Outstanding and inspiring administrator of 
pioneering enterprise, co-ordinating pure 
science with the service of society through 
industry. The Committee on Presentation 
will announce its plans at an early date. 


Gerard Swope Elected Sixth 
Hoover Medalist 


HE Hoover Medal Board of Award has 

announced the election of Gerard Swope, 
president of the General Electric Company, as 
the sixth recipient of the Hoover Medal. 
This Medal for distinguished public service 
was established in 1930 at the time of the 
Fiftieth Anniversary ceremonies of The Ameti- 
can Society of Mechanical Engineers and was 
first awarded to Herbert Hoover for civic and 
humanitarian achievements. The trust fund 
creating the award was the gift of Conrad N. 
Lauer, past-president A.S.M.E., and is ad- 
ministered by a Board of Award from the four 
national societies—civil, mining, electrical, 
and mechanical. Presentation ceremonies will 
be announced shortly. 





Among the Local Sections 


Central Illinois Section Has 
Synthetic-Rubber Forum 


ORE than 100 members and guests of 

Central Illinois Section took part in a 
forum held on Sept. 17 under the leadership 
of Dr. Ralph H. Manley. The various types 
of material available for the manufacture of 
synthetic rubber were discussed. 


More Than 500 Turned Away 
at Chicago Joint Meeting 


The Chicago Section of the A.S.M.E. in 
conjunction with other engineering groups 
held a meeting on Sept. 22 in the Engineering 
Building Auditorium which was filled to ca- 
pacity by more than 900 engineers. Late- 
comers, numbering more than 500, were turned 
away. The urgent need in the U. S. Army 
and the U. S. Navy for engineers and men 
with special talents was explained by Dr. J. R. 
van Pelt and Lieut. Commdr. Thomas White. 
Also described was the organization and func- 
tions of the Army Specialist Corps. Official 


motion pictures of the Coral Sea and Midway 
Island battles and the bombing of the Mar- 
shall Islands were shown. 

More than 300 members and guests of Chi- 
cago Section were present at the Oct. 1 smoker 
held at the Medinah Club. Included in the 
program were a social hour in the grill room, 
a buffet dinner with some novel entertainment 
features, and a talk on how American engi- 
neering is helping China to solve the manufac- 
turing problems of war by Dr. Chang Lok 
Chen, Chinese consular general at Chicago. 


Air-Raid Defense Discussed 
at Central Indiana Section 


A lecture on plant protection and air-raid 
defense in Great Britain was given by P. W. 
Lambell, member of the British Purchasing 
Commission, before the members of Central 
Indiana Section at the meeting of Sept. 18. 
An interesting point brought out was that 
many of London’s new underground shelters 
will eventually form part of the city’s subway 
system. 
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Quartet of Experts Discuss 
Conservation at Cleveland 


On Oct. 8, members of Cleveland Section 
listened to a quartet of experts discuss ‘‘Con- 
servation and Substitution of Materials.” 
Lieut. Howard Wolf, officer in charge of pro- 
duction engineering for the Cleveland Ord- 
nance District, was the keynote speaker. He 
was followed by Morris L. Rask, Aluminum 
Co. of America, whose topic was ‘‘Alumi- 
num.” Next in line was F. E. Harrell, Reli- 
ance Electric and Engineering Co., who talked 
on ‘‘Copper."’ The final speaker was Howard 
Stagg, field engineer of the Crucible Steel Co., 
who covered the subject of *‘High-Speed Cut- 
ting Tools.’ A discussion period followed. 


Colorado Section Plans Its 
Program for Coming Year 


The chairman of the Colorado Section, Dur- 
bin Van Law, called a meeting of the executive 
committee at his home on Aug. 18 to discuss 
program plans for the coming year. Meetings 
planned included: Sept., smoker; Oct., mili- 
tary subject; Nov., transportation; Jan., 
mining; Feb., synthetic rubber; Mar., 
steam boilers; Apr., manufacturing in Den- 
ver; and May, reclamation service or avia- 
tion gasoline. 


Colonel Walsh Talks on 
Science of Survival 
at Kansas City 


Using as his subject, ‘‘Science of Survival,”’ 
Colonel James L. Walsh, chairman of the 
A.S.M.E. Committee on National Defense, 
showed more than 100 members and guests of 
Kansas City Section on Sept. 24 why engineer- 
ing is so vital in today’s world conflict. 


Metropolitan Section Hears 
Music Is an Aid to War 
Production 


The use of music in war plants has become 
of increasing importance, stated Prof. Harold 
Burris-Meyer, Stevens Institute of Technology, 
in a talk given before the Metropolitan 
Section on Oct. 15. He showed how observa- 
tions made in plants indicate that the use of 
Music relieves fatigue and boredom. Em- 
ployee morale is improved, accident rates are 
lowered, and production is increased. 


Oxyacetylene Welding and 
Its Applications Described 
at Milwaukee 


Oxyacetylene’s many uses were described to 
more than 60 members and guests of Mil- 
waukee Section on Sept. 9 by W. B. Browning. 
Use of oxyacetylene flame on steel billets in 
cutting, descaling, notching, and cleaning was 
discussed. Particular reference was made to 
Processing of ship plate by flame machining, 
hardening, softening, and removal of moisture 
Prior to painting. Strengthening of structural 
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forms by heat applications and plate-contour 
cutting were touched on. 


Time a Material Element if War 
Is to Be Won, Nebraska Hears 


Speaking before the Nebraska Section on 
Sept. 23, Colonel James L. Walsh, chairman of 
the A.S.M.E. Committee on National Defense, 
said, “‘In this war it is nip and tuck whether 
we or our enemies will be the victors.’" He 
advised everyone to think of ways to conserve 
time, materials, and human life in order that 
our armies in the field will have the supplies 
necessary to win the war. Also discussed was 
the importance of logistics in the present war. 


Navy Needs Engineers for 
Sea and Land Duty, Told 
to New Orleans 


The U. S. Navy is greatly in need of men 
with engineering experience and training, 
Commander E. D. Walbridge, director of the 
New Orleans office of officer procurement, told 
members of the New Orleans Section at a 
dinner-meeting held on Sept. 25. Primary de- 
mand is for young engineers who can be 
trained to go to sea as engineering officers in 
various capacities. There is also need for 
older and more experienced engineers, princi- 
pally civil engineers, to assist with construc- 
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tion of navy yards and bases in this country 
and abroad. Electrical engineers for radio 
construction and maintenance are likewise in 
demand, he said. 


Wind Turbine Described to 
Members of Western Mass. 


At its regular monthly meeting on Sept. 14, 
held jointly with the local chapter of the 
A.I.E.E., Western Massachusetts Section pre- 
sented as speakers Dr. John B. Wilbur, chief 
engineer, S. Morgan Smith Co., and Harold 
Brown, chief engineer, Central Vermont Pub- 
lic Service, who talked on ‘‘The Smith-Turbine 
Wind Turbine,"’ which is located on Grandpa's 
Knob, Caselton, Vt. The turbine, represent- 
ing an investment of over $500,000, consists of 
a steel tower, 125 ft high, with a two-blade 
metal propeller having a diameter swing of 
175 ft, directly connected to a pintal shaft, to 
which in turn is connected, on the upwind 
end, the mechanism, including a 1000-kw, 
2300-v, 60-cycle, a-c generator. 


Worcester Section Opens Its 
Year With October Meeting 


Worcester Section held its first meeting of 
the 1942-1943 year on Oct. 6. Carl F. Scott, 
General Electric Co., gave an interesting talk 
on the search for substitutes for metals and 
our statistical position in the metals field. 





With the Student Branches 


A.S.M.E. Awards Certificates of Honor 
to Student Members 


T its meeting in December, 1941, the 
A.S.M.E. Committee on Relations With 
Colleges approved a recommendation made at 
the Honorary Chairmen's Conference, with the 
result that the Society now provides for each 
Student Branch a certificate to be awarded to 
the student-member in good standing, recom- 
mended by the Honorary Chairman, who has 
contributed the most to the development of his 
Branch during the year. The certificate is 
signed by the President and Secretary of the 
Society and bears the name and college of the 
recipient and year of service. 

A list of the recipients of the certificate, a 
facsimile of which accompanies this article, 
together with the name of the school making 
the award, follows: 


University of Akron, Fred Brown 

University of Alabama, C. Clyde Porter 

University of Arizona, Eugene Nelms 

University of Arkansas, B. B. DeLamar 

Brown University, Roy Roberts 

Bucknell University, Robert W. Donehower 

California Institute of Technology, Lawrence W. 
Smith 


Colorado School of Mines, Robert F. Hartman 

Cooper Union Institute of Technology, Murray 
Sackson 

University of Delaware, Alvin H. Green 

University of Detroit, Edward J. Nesbitt 

Drexel Institute of Technology, John Schuster, Jr. 

Duke University, F. Kent Boutwell 

University of Florida, Joseph H. Singer 

George Washington University, Robert McCul- 
lough 

Illinois Inst. of Technology, Herbert N. Hansen 

Kansas State College, Arthur McGovern 

University of Kentucky, T. C. Jackson 

Lafayette College, Jack R. Dunn 

Lehigh University, John H. Dudley 

Louisiana State University, Ben F. Hair 

University of Louisville, David P. Newbern 

University of Maine, Harold J. Jordan 

Marquette University, Robert K. Langdon 

Michigan College of Mining and Technology, Rob- 
ert F. L. Petaja 

Michigan State College, Ray C. Edwards 

University of Minnesota, James Mitchell 

University of Missouri, Harold W. Hilker 

(Continued on page 824) 
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FACSIMILE OF A.S.M.E. STUDENT BRANCH CERTIFICATE 
‘Original is 9X12 inches. 


(Continued from page 823, 
University of New Mexico, Albert D. Ford, Jr. 
N.Y. University Evening School, Raymond J. Seitz 
North Carolina State College, James B. Sibert 
North Dakota State, Robert L. Perkins 
Northeastern University, Robert H. Murray 
Northwestern University, Leonard V. Sloma 
Ohio Northern University, Herbert M. Park 
Ohio State, Paul Recknagel 
Oklahoma Agricultural and Mechanical College, 

Norman W. Kirschke 

Oregon State College, Fred Young 
University of Pennsylvania, Albert J. Magee 
Pratt Institute, John C. Washington 
Princeton University, William L. Hutton, '43 
University of Puerto Rico, Esteban Terrats-Acha 
Purdue University, D. A. Tilley 


Rensselaer Polytechnic Institute, Franklyn Gokey 

Rice Institute, L. L. Blake 

Rose Polytechnic Institute, Alan W. Ker 

Rutgers University, Leonard M. Zubko 

Southern Methodist University, Marvin V. Mc- 
Donald 

Stevens Institute of Technology, Robert S. Seybolt 

Swarthmore College, Lindsay H. Wolfe 

University of Texas, George Yelderman 

Tufts College, Leonard C. Dozier 

Vanderbilt University, John Hutton 

University of Vermont, William L. Potter 

Virginia Polytechnic Institute, John E. Ginter 

University of Washington, Gordon P. Sadick 

West Virginia University, Howard E. Holtz- 


worth 


Branch Meetin gs 


Akron Holds Summer Meetings 


Pp as many other schools throughout the 
land, the University of Akron kept its en- 
gineering school during the summer in order 
to accelerate the training of engineers. AKRoNn 
Brancu held meetings at which the members 
were given an Opportunity to participate. 

Case Brancu reports that recent and forth- 
coming activities of the group include a stag 
picnic on Sept. 23; an A.S.M.E. sponsored 
movie entitled ‘‘Steel—Man’s Servant,’’ as 
shown on Oct. 7; and a hay ride on Oct. 24. 

Cooper Union Branca members viewed on 
Sept. 14 a motion picture, entitled ‘Arteries of 
Industry,’’ which described graphically the 
production of steel pipe, from the iron ore to 
the finished product 


Steam Turbines at Washington 


An illustrated lecture on modern steam tur- 
bines was given by J. R. Carlson, application 


engineer of the Westinghouse Elec. & Mfg. 
Co., before the members of the Gzorce Wasu- 
INGTON Brancu on Sept. 2. The property of 
certain metals with relation to creep and re- 
laxation was explained and its relation to the 
development of high-temperature and high- 
pressure turbines was stressed. 

Marytanp Branca held two meetings dur- 
ing August. The speaker at the first meeting 
on Ang. 5 was Dean S. S. Steinberg, who took 
as his topic, ‘“The Professional Engineer.” 
In hiss talk, he stressed the importance of 
social subjects in the training of an engineer. 
The second meeting was held on Aug. 21 at the 
Greenbelt, Md., swimming pool and picnic 
grounds and stressed the subject of relaxation 
from studies. With more than 50 students 
present, as well as most of the faculty, the af- 
fair proved very successful and will be incor- 
porated into next year’s summer program. 

Missourt Mines Brancn presented at its 
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Sept. 18 session a sound motion picture, en- 
titled ‘Production Lines of Defense."’ It 
showed the design and construction of the new 
Chrysler tank plant. Following the film, 
plans for a fall outing were discussed. The 
suggestion was also made to conduct an essay 
contest in which all members would be eligible 
to present their technical papers in competition 
for a worth-while prize. 

Mississipp1 State Brancu held a meeting on 
Sept. 2 at which T. R. Jones described his 
hobby, which is photography. He spoke of 
the advantages and disadvantages of different 
cameras and methods. This meeting closed 
the summer session. 


94 Present at Pratt’s First Meeting 


At the first meeting of the current season 
held on Sept. 3, Pratr Brancx was host to 94 
members and guests. The showing of the 
film, ‘‘Empires of Steel,’’ depicting the con 
struction of the Empire State Building, was ac- 
claimed by all present. The publicity and 
membership committee as well as the pro- 
gram committee members were appointed. 

Purpug Brancu’s get-acquainted meeting 
was held on Sept. 22 and attracted an audience 
of more than 225. The meeting was opened 
by Chairman S. R. Lloyd, who spoke briefly 
on the organization and its program for the 
coming year. Prof. H. L. Solberg, head of 
the mechanical and aeronautical engineering 
department, gave an interesting outline of na- 
tional A.S.M.E. affairs and discussed the value 
of membership in a technical society. The 
meeting was concluded with the showing of 
the motion picture, “‘With Williamson Be- 
neath the Sea,’’ and the serving of refresh- 
ments. 

Rosz Poty Brancn members met on Sept 
22 to listen to a paper on ‘Lubrication of 
High-Speed Bearings,"’ presented by Charles 
Thomas. He explained the difficulties en- 
countered when using ordinary means of 
lubrication at high speeds. It was a subject 
which was both interesting as well as instruc- 
tive. 


Friendly Spirit at Santa Clara 


In order to get each member acquainted with 
all the others, Chairman Paul Steffan of the 
Santa Ciara Brancu at the first meeting on 
Sept. 16 had each member get up and give his 
name, home town, and year in the school. 
Philip Stephens then gave a paper which de- 
scribed his experiences during the summer 
while working in a shipyard. Many of the 
accidents which occurred during his stay 
could have been avoided with a little care on 
the part of the workmen and a little more 
supervision by the management, he stated 

Texas A.&M. Brancu, it was reported at 
the July 20 session, has been experimenting in 
getting the seniors to assist the underclassmen 
at a series of “‘help’’ sessions. From results 
achieved, the experiment has proved to be so 
successful that plans are now being made to 
make this work a regular activity of the 
Branch. The advantages and disadvantages 
of steam and electric locomotives was shown 
in a film, entitled ‘‘Railroads.”’ 

Vircinta Brancu officers met on Sept. 26 to 
discuss plans for the coming year. Suggestions 
included the showing of movies, the presenta- 
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tion of 15-minute papers by student members, 
and inspection trips. 


119 at First V.P.I. Session 


The first session of the year held by V.P.I. 
BrancH on Sept. 28 attracted 105 members 
and 14 guests. E. M. Simons, honorary 
chairman, and R. O. Swain, chairman, gave 
short talks welcoming the members to the 
A.S.M.E. and its meetings. Since C. R. Ham, 
secretary, had resigned and joined the Army 
Air Corps, E. R. Fryer was elected to fill the 
vacancy. 

WasHINGTON Brancu featured a talk by 
Chairman Robert Bown at the Sept. 4 session. 
He emphasized the advantages of membership 


in the A.S.M.E. and stated that such member- 
ship is valueless unless the member attends 
meetings and presents technical papers. Ar- 
rangements were made at the Sept. 9 meeting 
for the joint meeting of the Branch and the 
student chapter of the A.I.M.E. at St. Louis, 
Mo., Sept. 28 to 30, 1942. 

Yate Brancu mects once a week, usually on 
Tuesday morning, at which time ten-minute 
talks are given by members. In this way, 
each member has an opportunity to deliver a 
paper. After each talk, the floor is open 
for discussion of the paper and criticism of the 
speaker's delivery. This procedure has proved 
to be very successful in past years in aiding 
the students in the art of public speaking. 


The Engineer and Citizenship During 
The Present Emergency: 
By WELDON F. STUMP 


E ew American people are today making 
their greatest military effort. They are 
finding themselves offguard in the midst of an 
armed world. They have grown stagnant 
thinking of social securities, unemployment 
insurances, W.P.A., and the like, while the 
rest of the world has been arming to the 
teeth. But now the tide has turned, and in- 
stead of enjoying a way of life heretofore 
thought to be impregnable, they are forced 
into a war to protect their way of life. 

The problem now becomes one of preparing 
to encounter an armed enemy, surpassing him, 
and defeating him. To do this the American 
people must revise their entire economic or- 
ganization and produce inconceivable quanti- 
ties of war supplies. In this program the en- 
gineer becomes the focal point. He assumes 
the position of co-ordinator in the conversion 
of peacetime enterprises to industries produc- 
ing tanks, guns, airplanes, merchant ships, 
and naval vessels. He furnishes the technical 
information necessary in the research, design, 
development, and production of new imple- 
ments of war and becomes a technical adviser 
to the Government whose problems are largely 
technological in nature. Technical branches 
of the armed forces are being organized and 
manned by engineers 


This Is an Engineer’s War 


In reality, this war has become an engineer's 
war, because it can only be won by the side 
which develops the most effective implements 
of destruction. In this respect, the engi- 
neer is today’s most important citizen, for 
with him rests the responsibility of providing 
means of winning a victory which will pre- 
serve a way of life that has become so dear. 

But why is it that, after having done a fine 


This essay, written by Weldon F. Stump, 
Purdue University, class of May, 1942, in 
mechanical engineering, received the A. A 
Potter Award from the A.S.M.E. Committee 
on Engineers’ Civic Responsibilities, of which 
\. R. Cullimore, president of the Newark Col- 
lege of Engineering, is chairman. A report 
concerning the activities of this Committee 
appeared in MecHaNnicaL ENGINEERING, Feb., 
1942, p. 161. 
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job in planning, designing, and building the 
marvelous mechanical world of today, the 
engineer is forced to turn about-face and 
create implements of destruction to protect 
his life and his ideals? Possibly one of the 
reasons may be that the engineer has neglected 
a thing called citizenship 


Engineers Have Neglected Social 
Problems 
Many engineers in the past have taken 
their slide rules and their research probelms 
and have worked in seclusion while the rest of 
the world whirled by. Having solved their 
problems and developed new products or 
processes, they stopped and allowed some 
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enterprising capitalist or political statesman 
to take over. Asa result, we have a wonder- 
ful material world in the midst of social dis- 
organization. 

The best evidence that this condition existed 
in the United States of America, where we 
have the finest of everything—automobiles, 
household appliances, recreational facilities, 
educational opportunities, etc.—is that before 
the war, we still had 10,000,000 unemployed, 
a huge national debt, and many of our people 
in a state of discouragement with but little 
hope for the future. 

While the American free-enterprise system 
has been the driving force of most of our ad- 
vancements and developments, it has also been 
the source of much discontent and suffering. 
In many instances, the thought in mind was 
man for production, not production for man. 
As a result, the fruits of toil of many of our 
people have gone to build colossal fortunes for 
some few, thus leaving only a humble exist- 
ence for those caught in the maelstrom of 
circumstance. 

There is no doubt that the average American 
standard of living is the highest that has 
ever existed. Nevertheless, for the last ten 
years, we have been striving to hold on to 
what existed instead of building ahead. We 
have resorted to all sorts of recovery experi- 
ments, such as pump priming, production 
restriction, price control, etc., all of which 
were directly opposed to our previous free- 
enterprise teachings. Things have gone so 
badly since 1929 that we now have a doubrful, 
pessimistic group of people who wonder what 
kind of a social order or disorder this is that 
produces jobs to build guns and tanks for war 
but leaves them jobless in times of peace. 
Certainly they cannot help but think that 





Cushing, N. Y. 
A SUNSET SKY-LINE SILHOUETTE OF NEW YORK CITY FROM BROOKLYN BRIDGE 


(See pages 831-842 for A.S.M.E. 1942 Annual Meeting events.) 











826 


something is amiss, that capitalism has failed, 
and that maybe they need a form of state 
socialism through the medium of which the 
Government will operate their farms, their 
factories, and their stores to produce, build, 
and distribute the so-called modern necessi- 
ties of life to all of the people. 

Any form of state socialism, however, would 
eventually lead toward stagnation and proba- 
bly militaristic control. Individual initia- 
tive would die, and the competitive spirit 
would be dampened, resulting in competi- 
tion for tangible wealth instead of building 
with farsighted ideals. 


Engineers Must Preserve Free-Enterprise 
System 

With this in mind, the only alternative is 
the continuation of the capitalistic enterprise 
system. The preservation of the free-enter- 
prise system, however, places on the engineer 
one of his greatest responsibilities—that of 
selling to the American people the idea that 
this war is to be fought to save our way of life, 
our way of Government, and our way of eco- 
nomic intercourse. To lose these things 
would be to lose this war, regardless of the 
outcome of the military operations. The en- 
gineer must see that no such defeat comes to 
the American way of life. 

To do this job, the engineer must develop 
a deeper sense of social responsibility. He 
must become a citizen equal to his capacity. 
Not only must he take part in general civic 
matters, vote regularly, and pay his taxes, 
he must become a leading citizen of his com- 
munity. He must be outstanding in his con- 
tributions to the armament programs, to the 
home-defense programs, or to any other allied 
war activities. The home-defense programs, 
that are being organized throughout the 
country, offer excellent opportunities for the 
engineer to become acquainted with civil or- 
ganizations and to impress upon their mem- 
bers the importance of engineering, by per- 
sonally contributing badly needed technical 
advice. 


The older members of the engineering pro- 
fession are realizing the importance of as- 
suming social responsibility through citizen- 
ship. This is exemplified by The American 
Society of Mechanical Engineers, which has 
established a Committee om Engineers’ Civic 
Responsibilities to create interest among engi- 
neers on such matters. 


Responsibilities of the Educator 


With this-as a start, the job of follow-up 
falls squarely on the shoulders of the young 
American engineer. The basic conception of 
the job to be done must be instilled in the 
young engineer by educators who have a clear 
perspective of the profession's social responsi- 
bility. Not only must the student engineer 
be taught the fundamentals of mathematics, 
physics, and mechanics, but he must be given a 
progressive education which teaches him a 
philosophy of life and enables him to analyze 
and co-ordinate its social, economic, and 
political aspects, along with the mechanical. 

Educators must realize that from its youth 
a country grows. The dictators of the day 
have recognized this fact and have used youth 
as a medium through which to introduce and 
build their social brainstorms. If the educa- 
tion of the youth is narrowed to controlled 
channels, they become puppets instead of 
citizens and follow their leaders into selfish 
aggression and destruction. Thus, we see 
the importance of training the engineering 
youth to think clearly, analyze impartially, 
and decide fairly in all matters involving his 
fellow men. 

How is the young engineer best to further 
his aims in citizenship? His first job is sell- 
ing himself—selling himself to his employer, 
to his fellow workers, and to his community. 
The young engineer must develop a character 
that will bring advancement for himself 
and create prestige for his profession. A 
flawless character is essential in professional 
success. In selling himself to his community, 


he must represent the ultimate of citizenship. 
By becoming an active participant in commu- 
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nity affairs, the engineer will become ac- 
quainted with people in all walks of life and 
will learn their habits, their hopes, and their 
prejudices. If the engineer ever aspires to 
play any part in the social control of man- 
kind, he must acquaint himself with mankind, 
in order to obtain an understanding of the 
human aspects of situations with which he 
will be confronted. 


Keeping Abreast of the Times 


The young engineer must keep informed re- 
garding city, state, and national issues; be- 
come afhliated with national engineering or- 
ganizations; give co-operation and support 
to governmental and public-service under- 
takings that appear sound; provide con- 
structive criticism of unsound projects pro- 
moted by self-interest groups; and finally, 
help the less educated groups to be good citi- 
zens. Keeping informed in regard to the 
daily issues of the world means keeping abreast 
of the times. A knowledge of all issues is 
essential in making a thorough analysis of 
conditions, formulating sound opinions, and 
helping to plan progressive projects. By fol- 
lowing the trends of the day, the engineer will 
be in a position to know when and how it is 
best to stimulate his fellow citizens to ob- 
tain co-operation on progressive social meas- 
ures. 


Engineering Societies Promote Social 
Progress 

Affiliation with engineering clubs and socie- 
ties is a means of giving support to one of the 
most effective methods of achieving social 
progress. Engineering organizations are con- 
ducted by men who have a constructive 
philosophy of life, men who are sincerely 
interested in furthering, not only their own 
professions, but also the interests of mankind. 
Such organizations furnish the pressure neces- 
sary to eliminate the graft and unfairness 
which have been prevalent in many of the 
dealings with social problems. Such organi- 
zations, collectively, can offer technical as- 
sistance to our Government which certainly 
needs such assistance in the technical world of 
today. These organizations, to be effective, 
however, require the thoughtful support and 
action of each and every individual in the en- 
gineering profession. 


Engineering Instructors for 
War Workers 

One of the biggest jobs of the engineer is to 
educate and guide the working groups. Dur- 
ing the emergency, engineers must train mil- 
lions of men for new tasks. Institutions of 
engineering education are co-operating with 
the defense effort by speeding up their educa- 
tional programs to help meet the ever-growing 
demand for technically trained men. These 
institutions are supplementing their regular 
curricula with night courses and short day 
courses to provide educational facilities for 
those endeavoring to prepare themselves for 
defense jobs requiring specialized training. 
Many colleges and universities throughout the 
country are helping the Army and Navy to 
train their personnel. 
These efforts will result in a higher level of 
education for all of the people of the United 
States. The activities of the engineering pro- 
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fession in such educational programs should 
create confidence in the people for engineering 
as a whole. It will demonstrate what engi- 
neering can do for them. 


Postwar Adjustments 


After the war, however, engineering educa- 
tion and leadership cannot be allowed to 
lapse, for then will come the big test. Mil- 
lions of trained men and women will be want- 
ing peacetime jobs on which they can best use 
abilities that they have developed. The engi- 
neer must assume the responsibility of guiding 
these people back to a progressive industrial 
life. To do this, the people must be made to 
understand their social problems and taught 
how to adjust themselves to new social and 
mechanical innovations. They must be made 
understanding citizens, not working masses of 
labor. Probably one of our greatest sources 
of social ills in the past has been the inability of 
the people to adjust themselves to the effects 
of industrial innovations. People must be 
taught to expect them as natural steps of prog- 
ress and, until transition adjustment is com- 
pleted, further progress cannot take place. 


“Honest Citizenship” 


The discussion thus far has dealt with the 
generalities of civil and social responsibilities 
of the engineering profession during the emer- 
gency and for the following peace. But be- 
fore we can ever hope to have success in these 
fields, we must base our plans on some funda- 
mental philosophy. That basic philosophy 
should be ‘“‘honest citizenship.’’ The real 
objective of socialization is to live together as a 
large family, all working for the common wel- 
fare. Society is based on the assumption that 
everyone will be honest in his dealings with 
others. In everyday practice, however, there 
are departures from honesty which bring cor- 
ruption and strife. Dishonesty necessitates 
legislation, which in reality is an admission 


of failure in assuming social responsibilities. 

Each of us is prone to think of himself as a 
privileged citizen who should be accorded 
special consideration. We contemplate our 
own interests selfishly and go ahead thought- 
lessly, never caring for the welfare of others. 
To satisfy our own interests, we deliberately 
impose upon or exploit our fellow citizens. 
We make it necessary to devise and enforce 
laws to protect the common interests, but 
when these laws limit our individual activi- 
ties, we demand special dispensations. 


Basis of a Progressive Society 


A progressive society must have as a basis 
a form of citizenship that is without graf, 
political plums, and personal interests. It is 
necessary that our individual ideals and char- 
acters be raised to the highest level. 

Thus, honest citizenship becomes a challenge 
to the engineering graduate, in fact to the 
young graduate in any professional field. 
Individual success in a chosen field, as well as 
the general success of a professional group, 
requires that all activities be based on honest 
citizenship. A continued neglect of this as- 
pect of honesty in civil duties will cause stag- 
nation in the system of government which 
can only lead to strife among classes, peoples, 
and nations. 

It is because the American people in the past 
have not paid sufficient attention to the 
honesty phase of citizenship that they are to- 
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day paying a price—an exorbitant price in life, 
wealth, and material—to try to preserve the 
American system. But in paying that price, 
it must be realized that, unless each individual 
assumes his share of responsibility in civil 
life, he is not guaranteeing the preservation of 
the thing he is buying. 


The Challenge of Victory 


Thus, to the engineer comes a challenge—a 
challenge to build for victory, to fight for 
victory, and to lead from victory. Building is 
the immediate problem, for if the arms are not 
produced the fight will be in vain. Victory 
will be won by men imbued with a sense of 
spiritual values, and whose moral code and 
ideals are of the highest order. 

Victory, however, will constitute the 
greatest challenge. It will be an engineering 
challenge, for the engineering profession will 
have to assume the leadership in building a 
postwar world. They will be called upon to 
furnish the technical inventiveness, required in 
the development of new industrial enterprises, 
which must be provided to furnish the millions 
of war workers with peacetime jobs. They 
must assist their Government in forming new 
economic policies. Finally, they must guide a 
war-minded and prejudiced people back to an 
industrious and progressive life—a life in 
which every individual may find some degree 
of enjoyment, and to which he may contribute 
his share in the creation of a better society. 


Olin Hall of Chemical Engineering at Cornell University 
Dedicated on October 3, 1942 


f bs dedication of Olin Hall of Chemical 
Engineering at Cornell University on 
October 3, 1942, in memory of Franklin W. 
Olin, Jr., Cornell, 1912, marked a new era in 
the training of chemical engineers at that in- 
stitution. It is the gift of Franklin W. Olin, a 





OLIN HALL 


graduate in civil engineering in 1886, long a 
trustee of the University, and president of the 
Western Cartridge Company. Dr. Fred H. 
Rhodes who is the Herbert Fisk Johnson pro- 
fessor of industrial chemistry, who has served 
on the faculty of the University for twenty- 
two years, will be the director of the new 
school of chemical engineering. 

Olin Hall houses 450 undergraduates and a 
proportionate number of graduate students. 
One unusual feature of the building is the large 
number of rooms designed for individual 
graduate students or of small groups of two or 
three working together on problems of com- 
mon interest. Another feature is the three- 
story unit operations laboratory, occupying 
an entire wing—large enough for study in 
actual operation of full-sized commercial plants. 

This laboratory houses the large pieces of 
equipment, such as evaporators, stills, absorp- 
tion towers, and filter processes. To provide 
the necessary head room for some of the taller 
pieces, one large section is completely free of 
horizonta! divisions. It is served by a travel- 
ing crane. A parallel section of equal width 
carries subway gratings at the first and second 
floor levels to provide operating platforms. A 
pipe shop, a machine shop, and a wood shop 
on the basement floor provide facilities for the 
construction and repair of the semi-plant-scale 
equipment. On the same floor is an analytical 
laboratory for use with unit operations. 

The first floor of the main wing houses three 
of the four lecture rooms, the library and read- 
ing room, three of the five recitation rooms, 
and the computation room. 
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These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical Engi- 





neers. 
nonprofit basis. 
plicant agrees, if actua 


This Service is available to members and is operated on a co-operative, 
In applying for positions advertised by the Service, the ap- 
ly placed in a position through the Service as a result of 


an advertisement, to pay a placement fee in accordance with the rates as 


listed by the Service. 


These rates have been established in order to maintain 
an efficient, nonprofit personnel service and are available upon request. 
also applies to registrants whose notices are placed in these columns. 


This 
All 


replies should be addressed to the key numbers indicated and mailed to the 


New York office. 


A weekly bulletin of engineering positions open is available 


to members of the co-operating societies at a subscription of $3 per quarter or $10 
per annum, payable in advance. 


New York 


Chicago 
29 W. 39th Sr. 


Boston, Mass. 
4 Park St. 


211 West Wacker Drive 


San Francisco 


Detroit 
100 Farnsworth Ave. 57 Post Street 





MEN AVAILABLE! 


Mecuanicat ENornerr, 36, Draft 3A. Col- 
lege graduate offers 13 years of extremely broad 
plant-engineering experience in every phase of 
stecl-producing and processing fields. Seeks 
executive or supervisory position in line with 
qualifications. Me-775. 

GrapuaTge MgcHANICAL ENGINEER, 34, Law- 
yer, L.L.B. and J.S.D., admitted State, Federal, 
Patent bars, desires to increase responsibilities ; 
married, one child. Two years’ engineer- 
ing; 10 years’ legal, patent, and business ex- 
perience. Me-776. 

MecuanicaAL ENGINgBER, 34, technical 
graduate. Broad expetience in engineering 
design and development. Experience also in 
industrial engineering and marine engineering. 
Location, preferably Massachusetts or New 


England; would consider other localities. 
Me-777. 
MEcHANICAL ENGINEER, gfaduate, over 


45, with 26 years’ experience in industrial 
power in steel and chemical plants, consulting, 
construction, Operation, management, teach- 
ing. Civil Service rating as senior mechanical 
engineer. Me-778. 

Grapuate MegcHanicaL ENGINEER, 32. 
Seven years’ experience in manufacturing in- 
cludes machine design, tool design, process, 
engineering of shell-machining plants, and 
head of engineering department. Me-779. 


POSITIONS AVAILABLE 


Design ENG1nzgr, mechanical, with several 
years’ experience in design and preferably 
operation of high-speed rotating equipment. 
Familiarity with basic machine elements and 
their application as well as grounding in 
fundamentals of analysis essential. Thorough 
knowledge of engineering materials an asset. 
Must have appreciation of principles of ther- 
modynamics, mechanics of materials, and 
dynamics. Duties will be organization and 
development of over-all and detail mechanical 
design of variety of rotating equipment. 
$3300--$4200 year. Permanent. Pennsylvania. 
W-1200. 


‘ All men listed hold some form ot A.S.M.E. 
membership. 


Orrice ManaGer with knowledge of indus- 
trial procedures; to slightly lesser extent a 
mechanical aptitude and acquaintance with 
technical processes is highly desirable. Prin- 
cipal duty will be co-ordination of efforts of 
group of development engineers to accomplish 
large-scale project in limited space of time; 
construction of schedules, of engineering, 
ordering, manufacturing, and testing opera- 
tions; expediting of subcontracting work and 
purchases; performance of liaison functions 
between development group and production and 
purchasing department within organization. 
$3300-$3900 year. Permanent. Pennsylvania. 
W-1201. 

MANUFACTURING ENGINEERS, two, graduates 
with extensive experience with job-shop pro- 
duction methods. Principal duty will be in- 
vestigation of manufacturing technique to 
furnish solutions for unusual design problems; 
will also supervise initial production of non- 
standard elements of pilot models of newly 
developed products. This will include de- 
velopment and execution of special manufac- 
turing and inspection methods. Salary open. 
Permanent. Pennsylvania. W-1202. 

PersoNNEL ManaGer with technical back- 
ground and experience; engineering experience 
necessary, with previous personnel experience 
desirable, but not essential. $2600-$3200 a 
year. Northern New Jersey. W-1229. 

Mecuanicar Enornerrs for war-plant work. 
(4) Experienced in layout, estimating, pur- 
chasing, etc. of equipment used in shell manu- 
facturing, etc., i.¢., drawing, reheating, 
finishing, and machine shop. (6) Experienced 
in piping and hydraulic equipment. (c) Ex- 
perienced in quantity costs, installation of 
equipment, etc. $3900-$4200 year with oppor- 
tunity for advancement with operating com- 
pany when plant is completed. Central Penn- 
sylvania. W-1230. 

Propuction Controt Enciners for large 
company manufacturing high-precision ma- 
chining operations in the instrument field. 
About $6000 a year. New York,N. Y. W- 
1237. 

MecnanicaL Enoinggers with considerable 
experience on erection of heavy mechanical 
equipment. Will be responsible for follow up 
and erection of hydraulic presses. Permanent. 
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Also need similar man who is experienced in 
hydraulic piping. Must know high-pressure 
work. $3600-$4160 year. Pennsylvania. 
W-1240. 

Enotngers. (a@) Plant superintendent, air- 
craft plant. Must have had previous experi- 
ence as superintendent or assistant in recog- 
nized aircraft company. Salary open. (4) 
Aircraft engineers experienced in aircraft 
methods, tooling, and production. $5000- 
$6000 year. (c) Assistant supervisor for stress- 
analysis work. Salary open. Pennsylvania. 
W-1243. 

Service Manacer for large manufacturer of 
aeronautical appliances. Should be able to 
write clear, concise construction manuals, 
generally assist company clients in servicing 
apparatus, and be able intelligently to repre- 
sent the company in field. Must be aeronauti- 
cally inclined. $5000 year. Delaware. W- 
1251. 

ASSISTANT TO GENERAL SUPERINTENDENT, 
mechanical, with degree from recognized uni- 
versity, for large metal-stamping plant. 
Must have some previous experience with pres- 
sers, tools, and dies and general machine shop. 
About $5000 year. New England. W-1262. 

MAINTENANCE Supervisor. Must be able to 
direct work of mechanics, such as pipefitters, 
plumbers, carpenters, electricians, etc. in 
maintenance of large industrial plant. Must be 
able to get along with labor. Permanent. 
$4200 year. New York, N. Y. W-1264. 

Factory Manacer, 35-50, to supervise 
plant manufacturing sheet-metal and cast-iron 
products. Must be acquainted with sheet- 
metal dies and pattern work. Will be re- 
quired to supervise 170 men in construction of 
products from metal forming through assembly 
operations. Salary open. New York, N. Y. 
W-1269. 

Wexpinc Supervisor in charge of welding 
operations for company building steel barges. 
Will also direct company welding school. 
Forty welding units. $6000 year. Indiana. 
W-1295-CD. 

MecHANICAL ENGINEERS AND DRArTSMEN, 
male or female, preferably with experience as 
designer and builder of machinery. Should be 
familiar with materials-handling systems, such 
as conveyers, and have some executive ability. 
Will be in charge of supervision of engineering 
and partly of production, developing of new 
designs, as well as appraisal, supervision of 
purchasing, any nonroutine items; familiarity 
with engineering costs and production costs 
might be valuable. Salary open. New Jersey. 
W-1296. 

PLant SuPERINTENDENT for chemical proc- 
ess manufacturing with particular knowledge 
of high heating mediums, i.e., Dowd or Mer- 
rill systems. About $5000 a year. Interviews, 
New York, N. Y. Location, Ohio. W-1300. 

Orrice ENcrnegr experienced in steel and 
concrete design, and preferably some piping. 
Knowledge of water supply desirable. $4500- 
$4800 year. Kentucky. W-1301. 

DevecopMent Encineger, mechanical, with 
some electrical or electrical-appliance back- 
ground desirable. Will be for postwar de- 
velopment in consumer-goods field, in general. 
Prefer man draft-exempt. $6000-$7500 year. 
Connecticut. W-1309. 


(A.S.M.E. News continued on page 830) 
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~ | Why TUBE-TURN WELDING TEES provide 


strong, safe, easy-to-weld branch connections 





(1) Joining a branch into a main with an intersection weld makes a 
weaker, less sound connection. 
uneven cutting must be filled by welder. 


(2) Gaps and irregularities caused by 
jagged angles are poor pipin 


(3) Sharp corners and 
practices. (4) Possible slag accumulation 
can impede flow and seriously injure valves. 


OMPARE the two cut-away illustrations above 


point by point for proof of the unmistakable 
superiority of welding tees. 


It takes fewer man-hours and far less trouble to 
install a Tube-Turn welding tee into a piping 
system than to fabricate a branch connection, a 
vital factor in today’s plant expansion and mod- 
ernization for war needs. Other major advantages 

of these seamless welding tees are the greater 
strength, longer life, and smooth flow secured. 


The design and construction of Tube-Turn welding 


tees add to the strength of the entire piping system 
by reinforcing these crucial points. 


| © 4 


Tube Turns manufactures a complete line of weld- 
ing fittings and forged steel flanges in all standard 
sizes and weights. 





Write for new complete catalog 
and valuable engineering data book No. 111, It’s free. 


TUBE TURNS, LOUISVILLE, KY. 


in all principal cities. 


Branch offices: New York, Chicago, Philadelphia, Pittsburgh, Cleve- 
land, Tulsa, Houston, Los Angeles, Washington, 


Distributors 


TUBE-TURN 


TRADE MAR WK 
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Time Stupy Enoinggr with at least 10 
years’ experience in this work. General indus- 
trial engineering will not be acceptable. 
$5000-$6000 year. New York,N. Y. W-1313. 

PurcHasiNnG ENGINEER, gtaduate, with ex- 
perience in purchasing machinery and machine 
tools. This experience essential. $4000—$5000 
year. Southern Connecticut. W-1314. 

ENGINgeERs to work on factory equipment. 


Prefer college graduates in engineering or the 
equivalent in informal education. As work 
involves considerable detail, men should have 
temperament of this nature and be able to 
direct in limited way draftsmen on layout de- 
sign. Prefer men with experience in purchase 
of engineering equipment and its installation. 
$2160—$3600 year. Temporarily Connecticut, 
later, Kansas City, Missouri. W-1315-C. 





Candidates for Membership and Transfer 
in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after Novem- 
ber 25, 1942, provided no objection thereto is 
made before that date, and provided satisfac- 
tory replies have been received from the re- 
quired number of references. Any member who 
has either comments or objections should 
write to the secretary of The American Society 
of Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Rte = Reinstatement; Rt & 
T = Reinstatement and Transfer to Member. 


1942 A.S.M.E. Memorial 
Biographies Sent on 
Request 


EMBERS of The American Society of 

Mechanical Engineers who wish to re- 
ceive a copy of the 1942 Memorial Biographies 
of Deceased Members are requested to fill out 
and mail the accompanying form, or order by 
letter, addressed to the Secretary, A.S.M.E., 
29 West 39th Street, New York, N. Y. 

These Memorial Biographies, which have 
just recently been published, will form a part 
of the Society Records Section of the Transac- 
tions as bound for library use. The most of 
the biographies in this issue memorialize the 
lives of members of the Society deceased prior 
to 1940. Memorials of those who have died 
more recently are still in preparation. These 
will appear next year or later, depending on 
ability to assemble within the time allowed all 
of the necessary details, some of which are 
secured under great difficulties. 





A_S.M.E. 
29 West 39th St. 
New York, N. Y. 


Please send me a copy of the October, 
1942, issue of Memorial Biographies. 
NAME 


ADDRESS. 











NEW APPLICATIONS 


For Member, Associate, or Junior 


ADAMSON, ArTHUR V., New York, N. Y. (Re 

ALDEN, Ciirrorp E., Rockville Centre, N. Y. 

ANpeERSON, Jas. W., Jr., Detroit, Mich. 

Asnin, Jas. I., Wash., D. C. 

Barcu.in, AcrreD C., Jr., Bayonne, N. J. 

Barton, Epwarp A., Mimico, Ontario, Can. 

BoucnarpD, Constant L., Speedway City, Ind. 

BrosNaN, Watter J., Terre Haute, Ind. 

Brown, ArNo LD K., Providence, R. I. 

Cragssen, J. G., Colombo, Ceylon 

Dension, Wo. E., Dayton, Ohio 

Dootey, James L., Los Angeles, Calif. (Re 

Dracon, Peter F., Oakland, Calif. 

Exus, Beny. H., St. Albans, N. Y. 

Emerick, Rosert H. (Lr. Compr.), Pear! Har- 
bor, T. H. 

Fow er, Exrnu W., Englewood, N. J. (Re 

Gate, Witu1aM K., Jackson Heights, N. Y. 

Gawain, THeo. H., Mt. Carmel, Pa. 

Geertz, AttaNn O., Hollidaysburg, Pa. 

Gisonno, GeorGe L., Brooklyn, N. Y. 

GoLanpD, Martin, Buffalo, N. Y. 

Gray, Epw. G., Rocky River, Ohio 

Hutt, Joun B., San Francisco, Calif. 

Hype, Eric F., Birmingham, Mich. 

Kirtsy, Hupert S., Great Bend, Kansas 

Kocu, Cuas. H., Jr., Phila., Pa. 

Koacan, Zuce, Chicago, II. 

Lapp, Tatuman, Garden City, N. Y. 

LANGENEGGER, Hans, Brooklyn, N. Y. (Re 
& T 

LaNGILL, Ross E., Menominee, Mich. (Rt 

MarTINEZ TorNEL, Pepro, Mexico, D. F. 

Marty, Epcar O., New York, N. Y. 

Maysee, Bos, Toronto, Ont., Can. 

Meyer, A. H., New York, N. Y. (Re 

Moe tter, Harry A., Columbus, Ohio 

Moyer, Cuarres W., Baltimore, Md. 

O’Keereg, Puiuip, Staten Island, N. Y. 

Opsant, Emit, Niagara Falls, Canada 

Pace, Raymonp L., Albany, Calif. 

Parr, Garner C., Bala-Cynwyd, Pa. 

PiumMer, Frep L., Warren, Pa. 

Reynotps, Larry, Los Angeles, Calif. 

Scunerper, Carot F., New Kensington, Pa. 

SENTANCE, LawreNceE C., Hamilton, Ont., Can. 

Smitzer, Louts A., Chicago, III. 

SopErRBERG, Oscar A., Detroit, Mich. 

Spray, CLaupe L., New York, N. Y. 

Sranton, Curtis H., Schenectady, N. Y. 

Taytor, Mark H., Chicago, Ill. 

VaN DER JacT, Barenp G. H., New York, 
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Van Scuwartz, Z. C., Akron, Ohio 

ViessMan, W., Baltimore, Md. (Rr) 

Watson, Rosert, Hinsdale, Ill. 

WENDLAND, Cuas. F., Jr., Springfield Gardens, 
ee 

Wiis, Roszrt L., Cleveland, Ohio 

ZaALAHA, JOHN, Durango, Dgo. Mexico 

ZARNOWSKI, FRANK J., Harrison, N. J. 


CHANGE OF GRADING 
Transfer to Fellow 
Kent, Rosert S., Brooklyn, N. Y. 
Transfers to Member 


Erickson, Epw. A., Brooklyn, N. Y. 
Ferris, Epwin A., Ridgefield Park, N. J. 
Fox, FRANKLIN H., New York, N. Y. 


JARNAGIN, JameEs F., Detroit, Mich. 


Kayes, Wo. J., Tilbury, Ont., Can. 
Pepoon, Pxitie W., Hampton, Va. 
Rust, S. M., Jr., Pittsburgh, Pa. 
Suaat, Lester F., Edgewood, R. I. 
Tripp, Witson, Manhattan, Kansas 





for October, 1942 


ben October, 1942, issue of the Transac- 
tions of the A.S.M.E. contains: 
TECHNICAL PAPERS 
The Mercury-Vapor Process, A. R. Smith 
and E. $. Thompson 
Mercury for the Generation of Light, Heart, 
and Power, H. N. Hackett 
The Flow of a Flashing Mixture of Water 
and Steam Through Pipes, M. W. Benja- 
min and J. G. Miller 
Wind-Tunnel Tests to Establish Stack 
Height for Riverside Generating Station, 
H. L. von Hohenleiten and E. F. Wolf 
Problems in Water-Steam Cycle of Central 
Steam-Generating and Decentralized Con- 
trol Systems, Parkchester, S. T. Powell 
and J. A. Dondero 
Radiation Configuration Factors Using Light 
in Furnace Models, Fred England and 
H. O. Croft 
Correlation of Coefficient of Friction With 
Drilling Torque and Thrust for Different 
Types of Cutting Fluids, A. O. Schmide, 
W. W. Gilbert, and O. W. Boston 
Characteristics of Centrally Supported Jour- 
nal Bearings, E. O. Waters 





HE deaths of the following members have 
recently been reported to headquarters 


Batpwin, Bert L., May 29, 1942 

Camus, F. A., August 2, 1942 
DESCHWEINITZ, P. B., May 20, 1942 
E.tincwoop, Ex.ior L., September 4, 1942 
Frost, Frank G., July 1, 1942 

GunaGan, Ricuarp H., August 26, 1942 
Hammersmita, G. W.* 

Szevic, ALrrep E., September 13, 1942 
Smita, Epwarp W. P., September 19, 1942 
Srussiesine, W. A., August 27, 1942 
Wesster, Howarp J., September 4, 1942 


*Died in line of duty. 
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War Production and Man Power Key 
‘ Topics at 1942 A.S.M.E. Annual 
Meeting, Nov. 30—Dec. 4 


Hotel Astor to Be Headquarters for Five-Day Program of 








NDER the stress of war conditions 

that lie heavily upon all its members, 
The American Society of Mechanical En- 
gineers will hold its Sixty-Third Annual 
Meeting at the Hotel Astor, New York, 
N. Y., November 30 to December 4. On 
Sunday, November 29, meetings of the 
Executive Committee of the Council 
and of the Group Delegates Conference 
will get under way in order to dispose of 
as much business as possible before the 


Technical Papers 


headquarters and meeting rooms for as 
many as five concurrent sessions, but 
numerous restaurants and private dining 
rooms afford opportunity for general and 
committee luncheons and dinners as well 
as service to individuals and small par- 
ties. 


Society’s Rooms Redecorated 


Although the Astor will be the head- 
quarters of the meeting and technical 





Library collection is incorporated and 
which has been particularly active in re- 
cent months in serving engineers with its 
popular search, photostat, and transla- 
tion services, and in the loan of its books 
and periodicals to members wherever 
they may be situated throughout the 
United States. Members should take the 
opportunity to visit the Library and in- 
form themselves of the various services 
that are at their disposal and that are 


sac- technical sessions are convened. sessions, the Society's headquarters in the supported by their dues. 
eid § Technical P Engineering Societies Building at 29 
Great Variety of Technical Papers West 39th Street holds a particular at- War Production and Man Power 
; : ; : : oe Key Topics 
nith The great variety of interests of mem- traction for members this year as the 
bers of the A.S.M.E.hasincreased rapidly public rooms on the eleventh floor have War production and training of man 
leat, inrecent years and the number of sessions been redecorated in a manner that will power for war production are essential 
| demanded by the Society's professional inspire a sense of pride in every member topics for the discussion of engineers in 
wet divisions for forums for the presentation visiting New York. Members are par- the present emergency. No excuse can be 
~— of papers of interest to their members has _ ticularly urged not to miss the opportu- found for the holding of meetings which 
ia grown to a point where the facilities of nity of viewingthe redecorated rooms. In take keymen from posts of responsibility 
ti the Engineering Societies Building in the Engineering Societies Building there in support of the armed forces unless the 
New York have become overtaxed and will also be found the New York office of | subject matter of discussion is directed 
ntral inadequate. Hence, for the third con- the Engineering Societies Personnel Ser- constructively and insistently toward the 
Con- secutive year the Astor has been chosen vice, which now has branch offices in techniques of improved production, the 
well as meeting headquarters. Here facilities several cities, and the Engineering So- management of war industries, the vexing 
are available not only for registration cieties Library in which the A.S.M.E. (Continued on page 836) 
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TIMES SQUARE IN 1917 JUST BEFORE ‘PEARL HARBOR” “IN THE DIMOUT™ 
(Three views of Times Square with the Astor Hotel, a for the 1942 A.S.M.E. Annual Meeting, in the background taken in dif- 
erent lighting conditons.) 
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Program of A.S.M.E. Sixty-Third Annual Meeting 
New York, N. Y., Nov. 30—Dec. 4, 1942 


SUNDAY, NOVEMBER 29 
9:30 a.m. 


Meeting Executive Committee of Council 
Conference Local Sections Delegates 


12:30 p.m, 


Luncheon Council and Local Sections 
Delegates 


2:30 p.m. 


Meeting of Council 
Meeting Local Sections Delegates 


7:00 p.m. 


Meeting of Council with Professional 
Divisions, Section Delegates, and Com- 
mittee Representatives 


MONDAY, NOVEMBER 30 


9:00 a.m. 


Local Sections Delegates 


9:30 a.m. 


Meeting of Council 
Conference Professional Divisions Repre- 
sentatives 


12:30 p.m. 


Luncheon—Importance of Intuitive, In- 
ventive, Ingenious Faculties in Engi- 
neering—Auspices of Committee on 
Education and Training for the Indus- 
tries 


2:30 p.m. 


Session on Ingenuity 


Helicopter Film 

Creative Engineering, Invention, Intui- 
tion, by Igor Sikorsky, Vought-Sikor- 
sky Aircraft Corporation, Stratford, 
Conn. 


Discussion: 


A. R. Cullimore, president, Newark 
College of Engineering, Newark, N. J. 

C. I. Barnard, president, New Jersey 
Bell Tel. Co., Newark, N. J. 

Lawrence Langner, secretary, Inventors’ 
Council, New York, N. Y. 

K. K. Paluev, Transformer Division, 
General Electric Company, Pittsfield, 
Mass. 





' To be preprinted for 1942 Annual Meeting. 


Headquarters, Hotel Astor 


MONDAY (continued) 
4:00 p.m. 


Business Meeting 
Local Sections Delegates Conference 
following Business Meeting 


8:00 p.m. 


Council Meeting 


Management 


Job Standardization and Work Simplifica- 


tion, 1932-1942, by H. B. Maynard, 
president, Methods Engineering Coun- 
cil, Pittsburgh, Pa. 

Wage Plans During 1932-1942, by J. M. 
Juran, assistant administrator, Office 
of Lend-Lease Administration, Wash- 
ington, D. C. 


Symposium on Cutting of Metals 
(Papers to be announced later) 


Aviation—W ood Industries 


Use of Plywood in Airplane Construction, 
by G. A. Allward, manager, acces- 
sories and Duramold parts department, 
Hughes Aircraft Co., Culver City, Cal 

Introduction to Use of Plywood in Air- 
plane Construction, by Alexander 
Klemin, New York University, New 
York, N. Y. 

Molded Plastic-Bonded Veneer and Wood 
in Aircraft Construction, by Robert J. 
Nebesar, chief engineer, Universal 
Moulded Products Corporation, Bristol 
Aircraft Division, Bristol, Va. 


Panel Discussion 


Discovery and Encouraging Originality, 
Initiative, and Resourcefulness in Young 
Americans 


The Public Vocational Schools and 
Creative Ability, by Alonzo D. Grace, 
Commissioner of Education, depart- 
ment of education, Hartford, Conn. 

What the Technical Institutes Can Do, by 
Arthur C. Harper, president, Wyomis- 
sing Polytechnic Institute, Wyomis- 
sing, Pa. 

What the Engineering College Can Do, 
by Paul B. Eaton, Lafayette College, 
Easton, Pa. 

What the Local Sections Can Do, by 
James N. Landis, Consolidated Edi- 
son Co., New York, N. Y. 
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MONDAY (continued) 
8:00 p.m. 


What Industry Can Do, by W. E. John 
son and K. K. Paluev, General Elec- 
tric Company, Schenectady, N. Y. 

Pride of America, by A. A. Potter, dean, 
schools of engineering, Purdue Uni 
versity, Lafayette, Ind. 


Tube Expanding 

The Holding Power and Hydraulic 
Tightness of Expanded Tube Joints: 
Analysis of the Stress and Deforma- 
tion, by J. N. Goodier, professor of 
engineering mechanics, Cornell Uni- 
versity, Ithaca, N. Y., and G. J 
Schoessow, mechanical engineer, The 
Babcock & Wilcox Co., Barberton, 
Ohio 

Experimental Investigation of Tube Ex- 
panding, by E. D. Grimison, mechani- 
cal engineer, The Babcock & Wilcox 
Co., New York, N. Y., and G. H. Lee, 
assistant professor of engineering me- 
chanics, Cornell University, Ithaca, 
N. Y. 

Practical Aspects of Making Expanded 
Joints, by C. A. Maxwell, superintend- 
ent of erection, The Babcock & Wilcox 
Co., Barberton, Ohio 


TUESDAY, DECEMBER 1 
9:00 a.m. 
Meeting Local Sections Delegates 


9:30 a.m. 


Increased Adaptability of Workers to 
Job Requirements 


The Increase in the Adaptability of War 
Department Employees to Job Re- 
quirements, by William H. Kush- 
nick, director of civilian personnel and 
training, War Department, Washing- 
ton, D. C. 

F. E. Searle, superintendent, Ford Trade 
Schools, Dearborn, Mich. 

Barker and Frank Cushman, 

Navy Building, Washington, D. C. 


Fluid Meters 
The Effect of Installation on the Coef- 
ficients of Venturi Meters,’ by W. S. 
Pardoe, professor, department of civil 
engineering, University of Pennsy! 
vania, Philadelphia, Pa. 


(Program continued on page 833) 
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TUESDAY (continued) 
9:30 a.m. 


Results of Tests on Volumeters for Liquid 
Hydrocarbons, by R. J. S. Pigott, staff 
engineer and E. W. Jacobson, design 
engineer, Gulf Research & Develop- 
ment Co., Pittsburgh, Pa., and E. E. 
Ambrosius, professor, department of 
mechanical engineering, University of 
Kansas, Lawrence, Kansas 

An Investigation on the Metering of 
Pulsating Flow, by S. R. Beitler, as- 
sociate professor, hydraulic engineer- 
ing, The Ohio State University, Colum- 
bus, Ohio 

A Progress Report on Flow-Nozzle Co- 
efficients, by H. S. Bean, senior physi- 
cist, chief, gas-measuring instruments 
section, National Bureau of Standards, 
Washington, D. C. 


Fuels—I 
Pulverized Coal in the Metallurgical 
Industries, by C. F. Herington, Amsler- 
Morton Co., Pittsburgh, Pa. 
Developments in Spreader Stoker Firing, 
by R. L. Beers, Detroit Stoker Co., 
Detroit, Mich. 


Industrial Instruments and 
Regulators—I 

Discussion treatise on Introduction to 
Control Engineering, by E. S. Smith, 
C. J. Tagliabue Manufacturing Co., 
Brooklyn, N. Y. 

Discussion of Process Lags in Automatic 
Control Circuits,) by J. G. Ziegler, 
sales-engineering department, Taylor 
Instrument Companies, Rochester, 
N.Y.,and N.B. Nichols, Department of 
Electrical Engineering, Massachusetts 
Institute of Technology, Cambridge, 
Mass. (paper first presented at 1942 
Fall Meeting at Rochester) 

Machine Design 

New Five-Bar and Six-Bar Linkages in 
Three Dimensions,! by Michael Gold- 
berg, Ordnance Engineer, Bureau of 
Ordnance, Navy Department, Wash- 
ington, D. C. 

A Brief Account of Modern Kinematics, 
by A. E. R. deJonge, adjunct profes- 
sor, Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y. 


Dynamics 

Harmonic Analysis of a Hook's Joint 
Motion,! by F. A. Hiersch, University 
of Michigan, Ann Arbor, Mich. 

Free Lateral Vibrations of a Cantilever 
Beam With a Terminal Dashpot, by 
Edward J. McBride, Elliott Co., 
Jeannette, Pa. 

The Critical Speeds of a Rotor With 
Unequal Shaft Flexibilities Mounted 
in Bearings of Unequal Flexibility, 
by H. Poritsky, W. R. Foote, and 
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TUESDAY (continued) 


J. J. Slade, Jr., engineering general 
department, General Electric Com- 
pany, Schenectady, N. Y. 


12:30 p.m. 


Management Luncheon—Ten Year Prog- 
ress Report, Harold V. Coes, Presi- 
dent-Elect, A.S.M.E. 


2:00 p.m. 


Industrial Instruments and 
Regulators—II 
Measurement of High Temperatures in 
High-Velocity Gas Streams,! by W. J. 
King, General Electric Company, Sche- 

nectady, N. Y. 

Desirable Characteristics of Valves and 
Final Control Elements for Cascade 
Control,' by P. W. Keppler, engineer, 
Sanderson & Porter, New York, N. Y. 


Fuels—II 


Development and Performance of a 
Coal-Fired Unit Heater, by R. M. 
Rush, Dravo Corporation, Pittsburgh 

Conversion of Domestic Heating Ap- 
pliances for Coal Firing, by A. J. 
Johnson, Anthracite Institute, Primos, 
Pa. 

Lubrication 

Static Friction,’ by Walter Claypoole, 
research associate in mechanical engi- 
neering, Columbia University, New 
York, N. Y. 

Experiments on Bearing Performance, by 
Paul G. Exline, engineer, Gulf Re- 
search & Development Co., Pittsburgh 


Steel Castings 


Conversion in Ordnance Manufacture, 
by Thorton Lewis, Deputy Chief, Pro- 
duction Service Branch, Industrial Di- 
vision, Ordnance Department, Wash- 
ington, D. C. 

Aviation—I 

Aerodynamic Center, Control and Stabil- 
ity, by Hans Reissner, Illinois Insti- 
tute of Technology, Chicago, IIl. 

Recent Antifriction Bearing Development 
for Aviation Engines, by Thomas 
Barish, Engineering & Research 
Corporation, Hyattsville, Md. 

Possibilities and Limitations of the 
Carburetor Aircraft Engine, by G. P. 
Toews, engineer, Naval Aircraft Fac- 
tory 


2:30 p.m. 
Cost and Budgetary Control 

Progress in Cost Control, 1932-1942, 
by Wyman P. Fiske, Massachusetts 
Institute of Technology, Cambridge, 
Mass. 

Progress in Budgetary Control, 1932- 
1942, by Clinton W. Bennett, Corley & 
Marvin Co., Boston, Mass. 
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TUESDAY (contiuued) 


8:00 p.m. 

Power 

The Application of Turbine Supervisory 
Instruments to Power-Generating 
Equipment, by J. L. Roberts and H. M. 
Dimond, General Electric Company, 
Schenectady, N. Y. 

1825 Lb Pressure Topping Unit With 
Special Reference to Forced-Circula- 
tion Boiler,) by F. S. Clark, Stone 
& Webster Engineering Corporation, 
Boston, Mass., H. S. Rosencrants, and 
W. H. Armacost, Combustion Engi- 
neering Co., New York, N. Y, 


Industrial Conservation 
Sound motion pictures on Scrap Sal- 
vage and Materials Conservation 


Aviation—II 

Effectiveness of Shear-Stressed Rubber 
Compounds in the Isolation of Vibrat- 
ing Machinery,’ by Baxter C. Madden, 
Jr., Air Corps, Army Air Forces Maté- 
riel Center, Wright Field, Dayton 

Control of Pressure in Aircraft Cabins, 
by Bruce Del Mar, The Douglas Air- 
craft Co., Santa Monica, Calif, 

Problems in Aircraft Structural Research, 
by F. R. Shanley, chief structures en- 
gineer, Lockheed Aircraft Corporation, 
Burbank, Cal. 


Petroleum 


Mathematical Analysis of Gas Pipe-Line 
Design, by H. C. Lehn, Worthington 
Pump & Machinery Corp., Buffalo, 
N. Y. 


WEDNESDAY, DECEMBER 2 
9:30 a.m. 
Management Attitudes 


Management Attitudes, William L. Batt, 
Office of Production Management, 
Washington, D. C. 

How Should Management Attitudes 
Change, by Melvin J. Evans, Chi- 
cago, Ill. 

Foreman Training, by Wendell M. Nel- 
son, assistant to manager, General 
Electric Company, Schenectady, N. Y. 


Textile 


Evaporative Cooling Primer for Textile 
Management,’ by M. H. Irons, Ameri- 
can Moistening Co., Providence, R. I. 

Infra-Red Drying of Textiles, by George 
Fischer, Infra-Red Ray Equipment Cor- 
poration, New York, N. Y. 

Plasticity 

Creep and Relaxation of Oxygen-Free 
Copper,! by E. A. Davis, research engi- 
neer, Westinghouse Research Labo- 
ratories, E. Pittsburgh, Pa. 

(Program continued on page 834) 
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WEDNESDAY (continued) 
9:30 a.m. 


A Principle of Maximum Plastic Resist- 
ance,! by Michael A. Sadowsky, associ- 
ate professor, department of mathe- 
matics, Illinois Institute of Technol- 
ogy, Chicago, Ill. 

The Distribution of Strains in the Rolling 
Process, by C. W. MacGregor, asso- 
ciate professor of mechanical engi- 
neering, and L. F. Coffin, Jr., instruc- 
tor, department of mechanical engi 
neering, Massachusetts Institute of 
Technology, Cambridge, Mass. 


Panel Discussion on Boiler-Water 
Problems 


Boiler-Water Problems in Connection 
tion With High-Temperature, High- 
Pressure Steam Generation 
(1) General Presentation of Problems 

Encountered 
(2) Major Problems: 
(a) Boiler-Water Scales 
(6) Carry-over 
(c) Turbine-Blade Deposits 


Oil and Gas Power 


Investigation of Large Diesel-Engine 
Wristpins, Pistons, and Crankcase Ex- 
plosions,' by Frank E. Faast, office of 
supervisor of shipbuilding, U. S. 
Navy, Tampa, Fla. 

Rating Supercharged Engines on the 
Basis of the Mean Temperature of 
the Cycle, by Ralph Miller, Worth- 
ington Pump & Machinery Corpora- 
tion, Buffalo, N. Y. 

Inlet-Air-Temperature Corrections in a 
Roots Supercharger, by Frederick A. 
Hiersch, University of Michigan, Ann 
Arbor, Mich. (by title) 

Definition of Volumetric Efficiency of 
Internal-Combustion Engines, by P. H. 
Schweitzer, The Pennsylvania State 
College, State College, Pa. (by title) 


12:30 p.m. 


Textile Luncheon 

The Organizations of Textile Research for 
War, by Fessenden S. Blanchard, 
president, Textile Research Institute, 
New York, N. Y. 


Student Luncheon 
2:00 p.m. 
Symposium on Industrial Training 


1 Indentured Apprentice Training in 
Wartime 

What Practical Steps May Be Taken to 
Improve and Enhance the Dignity of 
the Apprentice, by John B. Chalmers, 
director of training school, Yale & 
Towne Manufacturing Company, 
Stamford, Conn. 


WEDNESDAY (continued) 
2:00 p.m. 


Practical Results of the “‘Learner Train- 
ing Program,” by R. L. Witham, 
training director, Sperry Gyroscope 
Co., Brooklyn, N. Y. 

What Is the Experience in the Training 
and Development of Tool Designers 
by the Apprentice System, by Frank 
R. Wodtke, director of apprentice 
training, Hyatt Bearing Division, 
General Motors Corporation, Harri- 
son, N. J. 

What Can Be Done to Improve and Ac- 
celerate Supplementary Instruction in 
the Co-Operative Apprentice Program, 
by Robert C. Beebe, director, Essex 
County Vocational Schools, Newark, 

What Happens to the Apprentice Gradu- 
ate in Later Years, by Ray E. Ellis, 
supervisor of apprentices, General 
Electric Co., Schenectady, N. Y. 

2 Pre-College Vocational Guidance for 
Employment in Industry, by R. L. 
Sackett, E.C.P.D. Vocational Guid- 
ance Committee; dean of engineering, 
emeritus, The Pennsylvania State 
College 

3 The Effectiveness and Value of the 
E.S.M.W.T. Program for Industrial 
Training at the Engineering Level, 
by Thorndike Saville, dean, college of 
engineering, New York University, 
New York, N. Y. 

4 Special Company-Sponsored Programs 
for the Recent Engineering-College 
Graduate Entering Industrial Em- 
ployment, by H. C. Madsen, manager, 
technical employment and training, 
Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


Boiler Feedwater Studies 


A Practical Way to Prevent Embrittle- 
ment Cracking,’ by A. A. Berk, associ- 
ate chemist, Eastern Experiment Sta- 
tion, U. S. Bureau of Mines, College 
Park, Md., and W. C. Schroeder, 
assistant chief, Fuels and Explosives 
Service, U. S. Bureau of Mines, Wash- 
ington, D. C. 

Boiler Embrittlement, by Carl A. Zapffe, 
Battelle Memorial Institute, Colum- 
bus, Ohio 


Elasticity 


The Center of Shear Again,' by W. R 
Osgood (by title), Materials Engineer, 
U. S. Department of Commerce, Na- 
tional Bureau of Standards, Washing- 
ton, D. C, 

Stresses and Displacements in a Ro- 
tating Conical Shell,' by J. L. Meriam, 
supercharger engineering department, 
General Electric Company, West Lynn, 
Mass. 
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WEDNESDAY (continued) 
2:00 p.m. 


The Influence of the Shape of an Elastic 
Inclusion on the Transverse Flexure 
of Thin Plates’, by Martin Goland, 
Curtiss-Wright Corporation, research 
laboratory, Buffalo, N. Y. 

Three-Dimensional Photoelasticity as 
Applied to the Study of Threaded 
Fastenings, by M. Hetényi, research 
engineer, Westinghouse Research 
Laboratories, E. Pittsburgh, Pa. 


Aviation—III 

Military Airplane Performance, by Na- 
thaniel F. Silsbee, Major Air Corps, 
Air information Section, Bureau of 
Public Relations, War Department, 
Washington, D. C. 

Cargo-Glider Pickup, by Richard Du Pont, 
president, All American Aviation, Inc., 
Wilmington, Del. 


Oil and Gas Power—Railroad 

Diesel Locomotive Progress Report Under 
War Conditions 

Speakers: 

Paul Turner, eastern regional manager, 
Electro Motive Corporation 

Max Essl, chief engineer, Diesel Division, 
Baldwin Locomotive Works 

P. H. Hatch, assistant mechanical engi- 
neer, New York, New Haven & Hart- 
ford Railroad 

Wayne E. Lynch, American Locomo- 
tive Co. and General Electric Com- 
pany 

W. S. H. Hamilton, equipment electrical 
engineer, New York Central System 

A. K. Galloway, Baltimore & Ohio 
Railroad Co. 

Progress Report on Gas Turbine Locomo- 
tive Operation, by Paul R. Sidler, resi- 
dent engineer, Brown, Boveri & Co., 
Ltd. 

Future Diesel Locomotive Possibilities, 
by P. B. Jackson, Aluminum Company 
of America 

7:00 p.m. 


Annual Banquet 


THURSDAY, DECEMBER 3 
9:30 a.m. 


Nominating Committee 


Hydraulics 

Centrifugal-Pump Performance as 4 
Function of Specific Speed, by A. J. 
Stepanoff, development engineer, In- 
gersoll-Rand Co., Phillipsburg, N. J. 

Railroad—I 

Speakers: 

F. K. Mitchell, assistant general superin- 
tendent, motive power and rolling 
stock, New York Central System 

(Program continued on page 833) 
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THURSDAY (continued) 
9:30 a.m. 


Otto S. Beyer, director, Division of 
Transport Personnel, Office of Emer- 
gency Management, Washington, D.C. 

John Roberts, Chief, M.P. & Car Equip- 


ment, Canadian National Railways 
Mechanical Springs 


Volute-Spring Formulas,’ by C. J. Hol- 
land, president, Holland Co., Chicago, 
lll. 

The Testing of Volute Springs, by Bern- 
hard Sterne, experimental engineer, 
Chrysler Corporation, Detroit, Mich. 

Notes on Secondary Stresses in Volute 
Springs,’ by Henry O. Fuchs, engineer, 
General Motors Corporation, Detroit, 
Mich. 

Plastics 


Mechanical Tests of Cellulose Acetate— 
Part III, by William N. Findley, as- 
sociate in Theoretical and Applied 
Mechanics, College of Engineering, 
University of Illinois, Urbana, III. 

Physical Properties of Laminated Plas- 
tics, by R. W. Barber, chief engineer, 
Panelyte division, St. Regis Paper Co., 
Trenton, N. J. 

The Effects of Continued Heating on 
Mechanical Properties of Molded 
Phenolic Plastics, by D. Telfair, 
R. U. Haslanger, and T. S. Carswell, 
plastics division, Monsanto Chemical 
Co., Springfield, Mass. 

Heat Transfer—I 

The Dynamic Viscosity of Nitrogen, by 
W. L. Sibbitt, G. A. Hawkins, and 
H. L. Solberg, Purdue University, 
Lafayette, Ind. 

Tests of Steam Pipe Insulation, by E. A 
Allcut, University of Toronto 


12:30 p.m. 
Railroad Division Luncheon 


2:00 p.m. 
Railroad—II 
Speakers: 


Hon. Paul V. McNutt, chairman, War 
Manpower Commission, Washington, 
mC. 

Arthur C. Willard, president, University 
of Illinois, Urbana, III. 

Dorothy Sells, chief, Personnel Supply 
Section, Office of Defense Transporta- 
tion, Washington, D. C. 

Julian S. Hatcher, U.S.A., Chief Mili- 
tary Training Division, Washington, 
D.C. 


Rubber 


Data on Static and Dynamic Fatigue 
of Rubber, Francis L. Yost, U. S. Rub- 
ber Co. 
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THURSDAY (continued) 
2:00 p.m. 


Rubber Substitutes, by E. G. Kimmich, 
development engineer, Goodyear Tire 
& Rubber Co., Akron, Ohio 

Progress in Plastics and Rubber During 
the Past Year, by Gordon M. Kline, 
National Bureau of Standards, and 
F. L. Yerzley 


Symposium on Feedwater Heating Cycles 


Discussion by leading engineers of mauu- 
facturing, designing, and operating 
companies of the economic significance 
of difference in feedwater heating cy- 
cles and arrangements, particularly 
with reference to whether some stand- 
ardization could be effected 


Heat Transfer—II 


The Influence of Nonuniform Develop- 
ment of Heat Upon the Temperature 
Distribution in Electrical Coils and 
Similar Heat Sources of Simple Form, 
by Max Jakob, Illinois Institute of 
Technology, Chicago, Ill. 

The Numerical Solution of Heat-Conduc- 
tion Problems, by Howard Emmons, 
Harvard University, Cambridge, Mass. 


Aviation—Applied Mechanics 


Measurement of Dynamic Strain, byC.R. 
Dohrenwend, chairman in charge me- 
chanics, and W. R. Mehaffey, associate 
physicist, Armour Research Founda- 
tion, Chicago, II). 

A Survey of the Theory of Wing Flutter, 
by Eric Reissner, Massachusetts Insti- 
tute of Technology, Cambridge, Mass. 


8:00 p.m. 


Symposium on Marine Power 


Low Speed, Direct-Connected Marine 
Diesel Engines, by G. McConechy, 
chief engineer, Sun Shipbuilding & 
Dry Dock Co., Chester, Pa. 

Marine Diesel Engines With Reduction- 
Gear Sets, by B.V.E. Nordberg, Nord- 
berg Manufacturing Co., Milwaukee, 
Wis. 

Electric and Hydraulic Couplings on 
Diesel Engines With Reduction-Gear 
Sets, by H. C. Coleman, manager, 
marine section, industry engineering 
department, Westinghouse Electric & 
Manufacturing Co., E. Pittsburgh, Pa. 

Hydraulic Couplings for Marine Diesels, 
by R. G. Olson, The American Blower 
Corporation, New York, N. Y. 

Diesel Auxiliary Generator Sets, by 
Ralph Boyer, Cooper-Bessemer Cor- 
poration, Mt. Vernon, Ohio 

Diesel Engine Governing, by H. W. 
Thorell, Woodward Governor Co., 
Rockford, Ill. 


THURSDAY (continued) 


8:00 p.m. 

Panel Discussion on Shell and Tube Heat 
Exchangers 

Effect of Material Restrictions and 


Priorities on the Design of Heat Ex- 
changers 
Discussers: Messrs.R. A. Bowman, C.C. 
Lockhart, E. H. Seider, T. Tinker 
Heat Transfer and Pressure Drop in Shell 
and Tuber Exchangers in All Regions 
of Flow 
Discussers: Messrs. A. P. Colburn, R. E. 
Daubner, T. B. Drew, E. D. Grimison 


Critical Pressure Steam Boilers— 
Effect of Metal Temperature, Metals 


Corrosion of Unstressed Alloy-Steel 
Specimens by Steam at Temperatures 
up to 1800 F, by G. A. Hawkins, 
associate professor, mechanical engi- 
neering, H. L. Solberg, head, school of 
mechanical engineering, J. T. Agnew, 
research assistant, and A. A. Potter, 
dean, schools of engineering, Purdue 
University, Lafayette, Ind. 

Effect of Dioxidation Practice on Creep 
Strength of Carbon-Molybdenum, Steel 
at 850 and 1000 F, by Richard F. Mil- 
ler, Research Laboratory, U. S. Steel 
Corporation, Kearny, N. J. 


Manufactured and Natural Gas 


Defense Developments in Distribution 
Work, by C. S. Goldsmith, engineer of 
distribution, Brooklyn Union Gas Co., 
Brooklyn, N. Y. 

Description of the Lirette-Mobile Pipe 
Line, by W. B. Poor, supervising engi- 
neer, United Gas Pipe Line Co., Shreve- 
port, La. 


FRIDAY, DECEMBER 4 
9:30 a.m. 


Council Meeting 
Furnace Heat Transmission 


Further discussion on paper, Studies 
of Heat Transmission Through Boiler 
Tubing at Pressures From 500 to 3300 
Psi,! presented at 1941 Annual Meeting 
by Messrs. Davidson, Hardie, Hum- 
phreys, Markson, Mumford, and 
Ravese 

Sugar 

Williamson Clarifier Phosphoric Acid 
Defecation—History and Development, 
by George P. Meade, manager, Colo- 
nial Sugars Co., Gramercy, La. 

High-Speed Centrifugal Machines, by 
G. E. Stevens, technologist, Western 
States Machine Co., Hamilton, Ohio 


Informal Discussion on  Bone-Char 
Investigation, by A. B. Babcock, 
superintendent, Brooklyn Refinery, 


American Sugar Refining Co., Brook- 
lyn, N. Y. 
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(Continued from page 831) 


questions of man power and its proper 
training, and the general inspiration to 
better and more effective performance of 
necessary tasks that comes with personal 
contact and interchange of views with 
engineers similarly engaged. Hence all 
program-making groups within the So- 
ciety have had as their objective the aid- 
ing of mechanical engineers in their im- 
portant job of producing for victory. 


Society Affairs to Be Stressed 


Society affairs cannot, of course, be 
neglected, because it is upon the vigor 
and resourcefulness of the society as an 
organization that its usefulness depends. 
Committees charged with the develop- 
ment of research and engineering tech- 
niques such as standardization, test codes, 
and safety are also active in wartime be- 


| ie of 1942 An- 
nual Meeting Papers 


A USUAL, a considerable number 
of papers to be presented at the 
| 1942 A.S.M.E. Annual Meeting to be 
held at the Hotel Astor, New York, 
N. Y., Nov. 30 to Dec. 4, 1942, will be 
available in preprint form in advance 
| of the Meeting. 
The program of the Meeting which 
| appears on pages 832-835 of this issue 
| 





indicates the papers to be ready (so far 
as is known at press date) for distri- 
bution in advance of the Meeting. A 
few additional papers, received too late 
for preprinting in advance of this issue 
date, will be available at the sessions. 
Requests for papers should be addressed 
to the Secretary, The American Society 
of Mechanical Engineers, 29 West 39th 
Street, New York, N. Y. In so far as 
possible, orders received in time will 
be filled. 
A charge will be made for preprints 
| of A.S.M.E. papers. The following 
schedule of prices will be in effect: 


Size of | ——Price per copy-——— 
papers, At registration By 
pages desk mail 
12 or fewer $0.10 $0.15 
| 16 0.15 0.20 
20 0.20 0.25 
24 or more 0.25 0.30 


Remittance should accompany orders 
| which should be sent to A.S.M.E. 
Headquarters, 29 West 39th St., New 
York, N. Y. 

Since it is not possible to state at this 
writing the number of pages in these 
papers, we suggest that twenty cents be 
forwarded for each preprint ordered. 
Any over-remittance will be refunded in 
stamps. 








THE NEW YORK PUBLIC LIBRARY 


cause upon the discharge of their duties 
depends the success of many important 
industrial activities. Nor must the 
social aspects of such a large gathering as 
the Annual Meeting of the A.S.M.E. be 
neglected for here the re-creation of the 
inspirational values may be accomplished 
and that needful change from day-by-day 
tasks used to good advantage. Oppor- 
tunity is afforded during these social 
occasions for members not only to relax 
and enjoy the renewal of friendships—an 
important aspect of Annual Meeting ac- 
tivity in wartime as well as peacetime— 
but also to listen to addresses by men of 
national importance who take time out 
to deliver their messages to the mechani- 
cal engineers of the nation. Even war 
is no excuse for the Society to abandon 
its customary function of honoring men 
who have distinguished themselves and 
their profession by their accomplish- 
ments. A group of these men, recipients 
of medals and honorary memberships, 
will be honored according to the best 
A.S.M.E. traditions, and no one will 
want to miss the opportunity to see and 
meet these distinguished fellow engi- 
neers. 
Full Program of Technical 
Papers Offered 

For months the program-making groups 
of the Society, that is, the professional 
divisions and the technical and other com- 
mittees, have been hard at work on a pro- 
gram that will be larger than any hereto- 
fore presented at an A.S.M.E. Annual 
Meeting. The pressure of war work has 
made it difficult to secure in advance for 
preprinting as large a percentage of the 
technical papers as is usually available at 
a meeting of this type. However, the 
authors are certain to make up in the 
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‘“DIMMED OUT’ IN MOONLIGHT 


timeliness and immediate importance of 
their presentation what may be lost by 
the lack of a complete set of preprinted 
papers. Discussion should be as active 
and as stimulating as it could be had it 
been possible to get preprints of papers 
into the hands of discussers, and, be- 
cause of the extemporaneous nature of 
the comments that will be heard, per- 
sonal attendance is more than ever neces 
sary and will be rewarded by much “‘off 
the record’* comment. Naturally, the 
necessity for secrecy has made it impos- 
sible to present some of the subjects 
planned for discussion at all and will 
hamper some speakers in talking as 
freely about details as would be desired 
or expected in peacetime. However, 
there remains a sufficient amount of new 
and valuable information to provide the 
average member with abundant reasons 
for taking time out to spend the first 
week in December at the meeting. He 
will go away refreshed intellectually 
and better prepared to take up the task 
that lies before him in his own particu- 
lar job. 


Ingenuity to Be Discussed 


Public sessions are scheduled to com 
mence on Monday noon at a luncheot 
under the auspices of the Committee on 
Education and Training for the Indus 
tries. This committee has been develop- 
ing a series of programs of national im- 
portance and wide appeal, and also of 
unique quality as to subject matter. At 
Monday's luncheon the subject for dis- 
cussion will be the importance of intul- 
tive, inventive, ingenious faculties in 
engineering. So impressed was the Coun- 
cil of the Society with the value of the 
program proposed by the Committee 
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Cushing 


““CAMERA ANGLE’ SHOT UPWARD AT 70- 
STORY R.C.A. BUILDING IN ROCKEFELLER 
CENTER 


that it directed the Committee on Meet- 
ings and Program to arrange for a place 
on the program that would be free from 
the competition of other sessions. Mon- 
day’s luncheon and the hours immedi- 
ately following it were therefore set 
aside for this purpose. 

At 2:30 p.m. the distinguished aero- 
nautical engineer, Igor Sikorsky, will 
display a motion-picture film showing his 
famous helicopter and will speak on the 
subject, ‘Creative Engineering, Inven- 
tion, and Intuition,’’ which is one of his 
hobbies. Invited to open the discussion 
which will follow Mr. Sikorsky’s talk 
are A. R. Cullimore, president, Newark, 
College of Engineering, C. I. Barnard, 
president, New Jersey Bell Telephone 


Company, Lawrence Langner, secretary 





| Registration Fee for Non- 


Members at the 1942 
Annual Meeting 


There will be a registration fee of $2 
for nonmembers attending the 1942 
A.S.M.E. Annual Meeting. For non- 
members wishing to attend just one 
session the fee will be $1. This is in 
accordance with the ruling of the 
Standing Committee on Meetings and 
Program. 

Members wishing to bring nonmem- 
ber guests may avoid this fee by writing 
to the Secretary of the Society before 
November 23 asking for a guest- 
attendance card for the Annual Meet- 
ing. The card, upon presentation by 
a guest, will be accepted in lieu of the 
registration fee. Guests are limited to 
two per member. 











A.S.M.E. News 


Inventors’ Council, and K. K. Paluev, 
of the General Electric Company. 


The Annual Business Meeting Will Be 
Called to Order at 4:00 P.M. 


Following up the afternoon's discus- 
sion, there will be an evening session 
under the auspices of the Committee on 
Education and Training for the Industries 
which will take the form of a panel dis- 
cussion on the subject, ‘“‘Discovering and 
Encouraging Originality, Initiative, and 
Resourcefulness in Young Americans.” 
The importance of these two sessions to 
the nation at the present time and in the 
years of reconstruction and economic 
adjustment to postwar conditions cannot 
be overestimated. Predictions are that 
both sessions will attract a record attend- 
ance. 

Taking part in the evening panel 
will be Alonzo D. Grace, commissioner 
of education of the State of Connecticut, 
who will talk on the public vocational 
schools and creative ability; Arthur C. 
Harper, president, Wyomissing Poly- 
technic Institute, whose subject is 
‘“What the Technical Institutes Can Do;’’ 
Paul B. Eaton, Lafayette College, who 
will deal with what the engineering 
college can do; James N. Landis, Con- 
solidated Edison Company of New York, 
Inc., and chairman of the A.S.M.E. 
Committee on Local Sections, who will 
explore the possibilities of what the 
A.S.M.E. Local Section can do; W. E. 
Johnson and K. K. Paluev of the General 
Electric Company, who will treat the 
subject from the point of view of indus- 
try; and Dean A. A. Potter, of Purdue 
University, whose topic is ‘“‘Pride of 
America.”’ 


Monday Evening Program 


Running concurrently with the session 
on creative ability just noted will be 
four other sessions at which technical 
papers and discussions will be presented. 
The A.S.M.E. Management Division is 
sponsoring a session on job standardiza- 
tion and work simplification; the Pro- 
duction Engineering Division, a session 
which will take the form of a symposium 
on metal cutting from the users’ point of 
view; the Aviation and Wood Industries 
Divisions, a joint session on plywood and 
plastic-bonded veneer in aircraft; and 
the Research Committee and Power Divi- 
sion, a joint session on tube expanding. 


Adaptability of Workers 


For Tuesday morning five concurrent 
sessions are scheduled. A joint meeting 
of the Management Division and the 
Committee on Education and Training 
for the Industries will discuss the subject 
“Increased Adaptability of Workers to 









837 





Job Requirements."’ Four papers are 
scheduled for presentation at the session 
sponsored by the Fluid Meters Committee. 

Pulverized coal in the metallurgical in- 
dustries and developments in spreader- 
stoker firing will be discussed at the 
fuels session. The remaining sessions 
are sponsored by the Committee on In- 
struments and Regulators and the Ma- 
chine Design Committee of the Produc- 
tion Engineering Division. 

The Applied Mechanics Division is 
sponsoring a session on dynamics, with 
three papers being presented for discus- 
sion. 


Ten-Year Progress Report 
on Management 


Tuesday's luncheon will afford oppor- 
tunity for the presentation of the A.S. 
M.E. Management Division's ‘“Ten-Year 
Progress Report.’’ Harold V. Coes, 
president-elect of the Society, will pre- 
side at the luncheon. 


Operating Results of Forced-Flow 
Boiler Plant 


Six more concurrent sessions will 
follow the Tuesday luncheon. The sub- 
jects under discussion at these sessions 
will be cost and budgetary control, spon- 
sored by the Management Division, in- 
dustrial instruments and regulators, fuels, 
lubrication, steel castings, and aviation 
problems. 

At eight o'clock Tuesday evening the 
Power Division will hold a session on 
turbine supervisory instruments and 
operating results at an eastern electric 
power plant where a forced-circulation 
boiler has recently been placed in service. 

There will also be a session on indus- 
trial conservation and one sponsored by 
the Aviation Division with papers on the 
effectiveness of shear stressed rubber 
compounds in the isolation of vibration, 
the control of pressure in aircraft cabins, 
and problems of research for aircraft. 


Batt to Speak at Management 
Session 


The pattern of five concurrent sessions, 
which continues throughout the week, 
offers no letup on Wednesday. In the 
morning, under the auspices of the 
Management Division, W. L. Batt, 
Office of Production, Washington, D. C., 
will speak on ‘‘Management Attitudes.’ 
Other speakers at this session are 
Melvin J. Evans, of Chicago, and 
Wendell M. Nelson, of the General 
Electric Company. 

Concurrently with the Management 
session the Textile Division will present 
two papers at its session and there will 
be three papers on plasticity presented 
under the auspices of the Applied Me- 





Official Notice 


A.S.M.E. Business Meeting 


HE Annual Business Meeting of 
the members of The American 
| Society of Mechanical Engineers will 
be held Monday afternoon, November 
| 30, 1942, at 4:00 p.m. at the Hotel 
| Astor, New York, N. Y., as a part of 
the Annual Meeting of the Society. 


(Signed) C. E. Davies 
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chanics Division. The Power Division 
and the Joint Research Committee on 
Boiler Feedwater Studies, also on Wednes- 
day morning, offer a panel discussion 
on boilerwater problems in connection 
with high-temperature, high-pressure 
steam generation. 

Four papers, two to be presented by 
title, comprise the program of the Oil 
and Gas Power Division, also scheduled 
for Wednesday morning. 


Textile and Student Luncheons 


A break in the heavy schedule of tech- 
nical papers is afforded on Wednesday 
noon by an opportunity to attend one of 
two luncheons. The luncheon sponsored 
by the Textile Division will be addressed 
by Fessenden S. Blanchard, president, 
Textile Research Institute. The student 
luncheon, which traditionally attracts 
a record attendance, will also be held 
on Wednesday noon. 


Prominent Speakers to Discuss 
Apprentice Training 


Another important session under the 
auspices of the Committee on Education 
and Training for the Industries will con- 
vene on Wednesday afternoon to discuss 
the general topics of indentured appren- 
tice training under war conditions, pre- 
college vocational guidance for employ- 
ment in industry, the effectiveness and 
value of ES.M.W.T. (Engineering 
Science and Management War Training) 
program for industrial training at the 
engineering level, and special company- 
sponsored programs for the recent engi- 
neering-college graduate entering indus- 
trial employment. 

Wednesday afternoon also gives places 
on the program for four other concurrent 
sessions on boiler feedwater, elasticity, 
aviation, and Diesel locomotives. Two 
papers on embrittlement are scheduled 
for the boiler-feedwater session and four 
for the elasticity session of the Applied 
Mechanics Division. The aviation ses- 
sion will present a paper on military air- 
plane performance and one on cargo- 


glider pickup, both of which should in- 
terest a large group of engineers. 


Diesel Locomotives Subject 
of Joint Session 

The joint session of the Oil and Gas 
Power and the Railroad Divisions will 
present a progress report on Diesel loco- 
motives under war conditions by promi- 
nent engineers representing builders and 
railroad operation, a progress report on 
gas-turbine locomotive operation by 
the resident engineer of Brown, Boveri 
& Company, Limited (Switzerland), 
and a paper on future Diesel-engine possi- 
bilities. 

Annual Dinner to Be on 
Wednesday Evening 

In accordance with a tradition of long 
standing, Wednesday evening will be 
devoted to the Annual Dinner. The 
dinner will be held in the ballroom of 
the Hotel Astor. If last year may be 
followed as a guide, members should 
make reservations early as the capacity 
of the Astor ballroom was overtaxed last 
year. 

At the banquet President James W. 
Parker and President-Elect Harold V. 
Coes will speak. The names of the 
toastmaster and the principal speaker 
have not been made public as yet, but it 
is known that the latter will be a man of 
international importance in the present 
World War scene. Medals, prizes, and 
honorary memberships will be awarded 
as usual and the dinner will be followed 
by the Presidents’ Reception and a dance. 
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Technical Sessions Resumed 
Thursday Morning 

On Thursday morning the technical 
sessions will be resumed under the 
sponsorship of the Hydraulic, Railroad, 
and Heat Transfer Divisions, the Rubber 
and Plastics Group, and the Committee 
on Mechanical Springs. 

The hydraulic session will present one 
paper on centrifugal-pump performance 
as a function of specific speed. The Rail- 
road Division's session will be devoted to 
personnel problems with prominent 
speakers representing the railroads, the 
Office of Emergency Management, and 
the railroad-supply industry. 

Three papers on volute springs will be 
presented at the session on mechanical 
springs. On the subject of plastics there 
will be three papers and on heat transfer 
two papers. 


McNutt to Speak on Man Power 


Thursday noon will be devoted to a 
luncheon of the Railroad Division which 
will be followed by a session under the 
sponsorship of the Railroad Division on 
the important subject of man power 
The Division has scheduled speakers of 
outstanding importance: the Hon. Paul 
V. McNutt, of the War Manpower Com- 
mission, Arthur C. Willard, president, 
University of Illinois, Miss Dorothy 
Sells, chief, Personnel Supply Section, 
Office of Defense Transportation, and 
Brigadier General Julian S. Hatcher, 


U.S.A., chief, Military Training Divi- 
(A.S.M.E. News continued on page 840) 
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Cushing 


ROCKEFELLER CENTER 
(On the sight-seeing root of the tall R.C.A. Building—a favorite spot with visitors.) 
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“IT TAKES GOOD CARBIDE TO DO THIS!” 


“Every shop man knows that you can shear off steel chips 
with less power if your tool has a good side rake. We found Kennametal is 
strong enough to use 15° side rake on turning tools for tough steel provided 
we use a negative back rake and a ‘flat’ on the cutting edge about as wide as 
the feed. We grind a chip breaker groove 1g” wide and about .005” deep along 
the cutting edge, using only a diamond wheel and taking off only 4 of a thou- 
sandth per pass. We put a ‘flat or land’ 

along the edge about .030” wide or a little less than the feed. 

“We tested these tools against tools ground the same way with 
the usual 6° side rake. Sparks, our electrician, was growling 
about ‘overloaded motors’ so we had him hook in his ammeter 
on the turret lathe where we happened to be turning forgings of 
SAE 3140. We were running 165 R.P.M. on a 7)%” diameter, 
turning flanges with .042” feed. The old ammeter went up to 
60 amps with the 6° side rake tool while the high point was only 
45 amps using the 15° side rake. Sparks didn’t need to tell me 
it was taking less power. I knew, because I saw the straw colored 
chips coming off easy with the new tool when they had been 
blue with the 6° side rake tool. Jim, the operator on the turret 
lathe, says, ‘Now, we’re going places!’, and he proved it, too. 
As he had to change tools less often and had no blow outs he 
turned out 10% more work every day last week and we all thought 
we were doing mighty well before!’ 

And then Tom says, “Look at these chips off the big boring 
mill where we used 15° side rake with 8° negative back rake on 
45 steel forgings taking a healthy cut of about 34” deep. I tell 
you, it took the groan out of those old boring mill gears!” 
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sion, Office of the Chief of Ordnance, 
Washington, D. C. 

Other concurrent sessions scheduled 
for Thursday afternoon will be devoted to 
rubber, a symposium on feedwater heat- 
ing cycles, aviation and applied me- 
chanics, and heat transfer. 


Sessions to Be Held Thursday Evening 


Technical sessions, four in number, will 
be held on Thursday evening also. A 
symposium on marine power, similar in 
character to those held in recent years 
in co-operation with the Society of 
Naval Architects and Marine Engineers, 
will comprise six papers, all related to 
Diesel engines. 

Other technical sessions operating con- 
currently on Thursday evening will be 
devoted to discussions of sheet and tube 
heat exchangers, critical-pressure steam 
boilers, and manufactured gas. 


Program Runs Through Friday Morning 


Pressure of technical papers available 
for presentation and discussion this year 
has made it necessary to hold three ses- 
sions on Friday morning, devoted to fur- 
nace heat transmission, materials han- 
dling, and the sugar industry. 


College Reunions 


Thursday evening will also provide, as 
usual, for the customary reunions of the 
alumni of engineering colleges, special 
announcements of which will appear in 
the final program. 


The Women’s Program 


A committee of the A.S.M.E. Woman's 
Auxiliary has in preparation an attractive 
program of activities for the women. 
Plans are being made for sight-seeing and 
social events to provide an opportunity 
to make the most of a trip to New York. 


Y.E.A. Smoker During the 
A.S.M.E. Annual Meeting 


HE Yale Engineering Association is plan- 

ning to hold its Annual Fall Smoker on 
Thursday, December 3, at the Yale Club, so 
that Yale men who are in New York for the 
1942 Annual Meeting of The American Society 
of Mechanical Engineers may plan to be 
present. 

Plans for the smoker include pictures of the 
fall football games and of the special forms of 
physical training given at the University in 
connection with the war program. Members 
of the coaching staff will be on hand to com- 
ment. 

What war means to Yale academic life and to 
the undergraduates in New Haven will be de- 
scribed by Prof. Elliott Dunlap Smith who is in 
close touch with the national educational pro- 
gram and the War Manpower Commission. 
Further notice will be found in the A.S.M.E. 
Annual Meeting program. 
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A.S.M.E. Medals to Be Conferred at 
1942 Annual Meeting 


ITH impressive and appropriate 

ceremonies, awards and honors for 
the year 1942 will be conferred at the 
Annual Meeting of The American So- 
ciety of Mechanical’Engineers to be held 
at the Hotel Astor, New York, N. Y., 
Nov. 30—-Dec. 4, 1942. Announcement of 
honorary membership in the Society, also 
to be conferred at the Annual Meeting, 
will be made at a later date. Recipients 
of the 1942 awards are as follows: 


A.§.M.E. Medal to Ervin G. Bailey, 
vice-president of The Babcock and Wil- 
cox Company, New York, N. Y., ‘‘for 
achievement and leadership in steam and 
combustion engineering.”’ 


Holley Medal to Ernest O. Lawrence, 
director of Radiation Laboratories and 
professor of physics, University of Cali- 
fornia, “‘for originating the cyclotron, a 
unique invention for producing high- 
speed electrified particles, and for adapt- 
ing it to research in physics, chemistry, 
medicine, and the properties of engineer- 
ing materials.” 


Worcester Reed Warner Medal to Fred H. 
Colvin, editor emeritus, American Ma- 
chinist, ‘‘for his contributions to both 
technical advancement and improvement 
in management in the metalworking in- 
dustries, as influenced by more than fifty 


years of articles and books—particularly 
the American Machinists’ Handbook."’ 


Melville Medal to J. Kenneth Salisbury, 
turbine-engineering department, steam- 
design section of the General Electric 
Co., Schenectady, N. Y., for his paper 
“The Steam-Turbine Regenerative Cycle 
—an Analytical Approach.”’ 


Junior Award to Winston M. Dudley, 
assistant professor of applied mechanics, 
Case School of Applied Science, Cleve- 
land, Ohio, for his paper ‘‘Analysis of 
Longitudinal Motions in Trains of 
Several Cars.”’ 


Pi Tau Sigma Award to John T. Ret- 
taliata, assistant engineer, Allis-Chal- 
mers Manufacturing Co., Milwaukee, 
Wis. This award is made annually for 
outstanding achievement in mechanical 
engineering. 


Postgraduate Student Award to Arthur 
W. McClure (Princeton University), 
junior engineer, Turbo Engineering Cor- 
poration, Trenton, N. J., for his paper 
“A Specific Speed Analysis for Turbo- 
superchargers for Aircraft." 


Undergraduate Student Award to J. Pack- 
ard Laird (Princeton University), junior 
engineer, Carl L. Norden, Inc., New 
York, N. Y., for his paper “‘An Analysis 
of Motorcycle Behavior.” 


Remember! November 23 Is Last Date 
for Entries in A.S.M.E. 1942 Annual 
Meeting Photographic Exhibit 


B as in case you did not happen to 
read the invitation from the photo- 
graphic division of the Metropolitan 
Section in the October issue, page 754, 
to take part in the Seventh Annual Salon 
of Photography and Graphic Arts to be 
held during the A.S.M.E. Annual Meet- 
ing at the Hotel Astor, Nov. 30-Dec. 4, 
we afe reprinting the seven classes of 
entries and the necessary rules governing 
them. 

The 1941 Exhibit was well-staged and 
visited by practically everybody who at- 
tended the Meeting. This year the com- 
mittee is anxious to make an even better 
showing—the great variety of the classes 
will give ample scope to the imagination 
—and perhaps result in rather more novel 
entries in this war year than in years past. 
Read them over—send in your entry on 
time and enjoy taking part in the show. 


The program for the seventh annual 
salon has been changed to an “‘all-out”’ 
war program in keeping with the times, 
and the separate classes for members and 
nonmembers have been eliminated in the 
interest of conservation and economy. 

The photographic entries will be 
judged in seven classes, the winner of 
each class receiving a silver medal, and 
three entries will be selected as the three 
best in the salon. These will each re- 
ceive a gold medal. The Graphic Arts 
entries will be judged in one class and two 
gold medals will be awarded the two best 
entries. 


The Seven Photographic Classes 


The Seven Photographic Classes are as 
follows: 


(A.S.M.E. News continued on page 842) 
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he whole world is our 

battlefield in this war! 
To win we have to knock out the enemy wher- 
ever he is! You find Yanks in the Solomon Islands, 
China, Madagascar, India, Egypt, the Belgian 
Congo...and every other place that’s a battle- 
field today or tomorrow! We’ve got to get there 
“firstest with the mostest.” And come hell or 


high water, we shall not fail to deliver the goods. 

American draftsmen, engineers and architects 
rely upon Dixon Typhonite ELDORADO to help 
them crystalize the material of war. ELDORADO’s 
sharp opaque unmistakable lines make easy-to- 
read blueprints. Yes, ELDORADO as a drawing 
pencil is doing its part to help America shorten 
this war by days, weeks, months, years! 


ELDORADO 


PENCIL SALES DEPARTMENT, I00-JII, JOSEPH DIXON CRUCIBLE COMPANY, JERSEY CITY, N. J. 
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1 Scrap Salvage and Material Conser- 
vation 
This class includes all pictures having 
to do with saving and collection of scrap 
materials and their utilization and also 
methods for the conservation of materials 
and the use of substitutes. 


2 Members of the Armed Forces 


This class includes all pictures of sol- 
diers, sailors, and marines, whether on 
duty or on leave. 


3 Civilian-Defense Activities 


This class includes air-raid precautions, 
Red Cross work, canteen activities, and, 
in fact, any civilian activities related to 
defense. 


4 Rationing 

This class includes all pictures related 
to various things connected with ration- 
ing such as the employment of substitutes 
of any kind for gasoline, sugar, rubber, or 
other rationed commodities and should 
give wide scope to the imagination. 


5 War Production 


This class, while unavailable to many 
of us, will yield many interesting pictures 


of both industrial and agricultural activi- 
ties. 


6 Transportation 


This class includes pictures of trans- 
portation of any kind caused by or in- 
cidental to the war effort. 


7 Miscellaneous 


This class includes any pictures relating 
to the war effort which do not fall in one 
of the previously mentioned classes. 

The committee reserves the right to re- 
classify entries in this class which they 
feel belong in one of the others and also 
to reclassify any entries which in their 
opinion have been entered in the wrong 
group. 

Graphic Arts Exhibit 

The theme of the Graphic Arts Exhibit 
is to be the war effort. All entries in this 
branch must have as their subject some- 
thing related tothe war. Patriotic poster 
designs will be welcome. 

Entry blanks may be obtained from 
A.S.M.E. headquarters in New York City 
and the entry fee will be 50 cents per ex- 
hibitor. 

Commercial Exhibit 
As an added attraction to the seventh 
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Your Copy 
\to help you 
\Solve Heating 
Problems 


y, with capacity 
tables, the GRID Unit Heater now 
made with high test cast iron heat- 
ing sections, to cooperate with the war 
effort in conservation of materials. 
The Cast Iron GRID Unit Heater is engineered and constructed for 
dependable service and long life—a special design for performance. . . . 
Patent applied for. Free from corrosion, leaks or breakdowns—no elec- 
trolysis as only one type metal is in contact with steam or hot water. 
Will withstand up to 250 lb. steam pressure. Write for your copy now. 


D. J. MURRAY MFG. CO.,Wausau, Wisconsin, Offices in Principal Cities. 
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annual salon the committee desires to ex- 
tend its invitation to individuals and 
companies to submit photographs of their 
various war activities. These pictures 
will be hung in the salon although they 
will not compete for the prizes. Indi- 
viduals and companies will be encouraged 
to identify the photographs with them- 
selves. 

It is not the intention of the Committee 
to encourage the submission of any 
photographs of secret activities of any 
kind and all prospective entrants are 
hereby warned that this is a public ex- 
hibit and only pictures which could be 
published in a newspaper are requested. 
All entries will be judged on the basis of 
general interest, composition, and photo- 
graphic excellence of technique. 


Conditions of Entry 


All entries must be in the name of the 
individual who made them. Prints in 
any photographic medium are eligible 
but no handcolored photographs will be 
accepted. 

The entry form properly filled in to- 
gether with a fee of 50 cents from each 
contributor must be mailed to the Salon 
Committee, 29 West 39th Street, New 
York, N. Y., so as to arrive before mid- 
night November 23, 1942. Remittance 
should be made payable to the Salon 
Committee, The American Society of 
Mechanical Engineers. All prints shall 
be mounted on white or very light-tinted 
mounts of standard (16 X 20 in.) size 
so as to be properly displayed with the 
mount in a vertical position. Each 
mount must bear on the back, plainly written, 
its number, and title, and the class in which 
it is entered, as well as name and return ad- 
dress of contributor to correspond with entry 
form. 

Prints may be forwarded either by 
post, or by express prepaid, or delivered 
personally. All entries shall be packed 
with protection for safe transportation 
both ways and should arrive in New York 
City on or before the closing date. 

The privilege of reproducing any ac- 
cepted picture in connection with any 
publicity of the salon and/or in the 
magazine MecHanicat ENGINEERING will 
be a condition of entry. Prints will not 
be sold but inquiries as to any print will 
be referred directiy to the maker. 

Due diligence will be exercised in re- 
spect to the care of the prints but the 
Society assumes no responsibility for loss 
thereof or damage thereto in transit or 
during the Exhibition. 

All entries will be returned promptly 
after the close of the exhibition. The 
submission of entries will imply accept- 
ance of the conditions named. The judg- 
ing will be done in classes described 
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